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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 

diffusion film for realizing widening of a viewing angle of 
a liquid crystal display device, in particular, gray scale 
reversal in a downward direction of a panel at a higher 
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level and further realizing a picture without blurring even 
in a high precision liquid crystal display device. 
SOLUTION: In the optical diffusion film having at least 
one layer of an optical diffusion layer containing a 
translucent resin and translucent fine particles on a 
transparent substrate, the optical diffusion film is 
characterized by having the optical diffusion layer with > 
40% haze value and with 30-99% mapping performance. 
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NOTICES 


JP,2000-180d1 1,A, and JP,2000-338310,A are mentioned. However, even if it used the light 




difHising film of the description for these Descriptions, the improvement in display quality was 


JPO snd INPIT STB not nBspotisibIs for sny 


small. 


damagos caussd by the uss of this translation. 


[0004]What a liquid crystal display is used for the fine (high definition) monitor use of a pixel 




IIIUIc Ullcll, dllU Uses lllc dIJOVc Upiiuli UIIIUSIUII clIcOlS lUIIIUcU Willi Uiy OUDJCO 1 LdlltJU 


1 This document has been translated by computer. So the translation may not reflect the 


dotage of a picture in recent years. 


original precisely. 


[0005]On the other hand, generally about a reflect lump of outdoor daylight, an antireflection 


2.**** shows the word which can not be translated. 


film is used. An antireflection flim is arranged in the outermost surface of the display which 


3.ln the drawings, any words are not translated. 


uses the principle of optical interference and reduces reflectance, in order to prevent reflected 




I the contrast drop by reflection of outdoor daylight or an image ]. However, an antireflection 




film which is excellent in a reflect lump of the outdoor daylight instead of what can solve the 


DETAILED DESCRIPTION 


problem of the above angles of visibility on the conventional antireflection film, and can solve 


[Detailed Description of the Invention] 


the problem of an angle of visibility was desired. 

[flflOfil 


[0001] 

[Field of the lnvention]This invention relates to the light diffusing film which aims at 


\\J\J\J\}\ 

fPrnhlPUfi tn hp onlvpfl hu thp invpntinnlThP niimn^ip of fhi*s invpnfinn i*^ \o nrnvirip thp linht 
[riuuiciii iv uc ouivcu uy u ic iiivci luuiij 1 1 k jjuijjuoc ui u iio ii ivci luui i lo vj jjiuviuc uic ii^i ii 


iinnr/^v/oiTiDnf in Hicnldv/ niiQlih/ in HotQil ifc rYiQniifQptiirinn rmothnrl on QntifQflQptinn filrm 2 

IMipiUVclMcMl III Ulspidy LjUdllLy III UcLdll, ILo 1 lldl lUldULUIII ly lllcLIIUU, dll dl ILII clltlUIUI 1 llllll, d 


diffusing film which can realize the picture which the tone reversal of a panel wide-field-of-view 


polarizing plate, and a liquid crystal display about the liquid crystal display element used for 


cornification of a liquid crystal display, especially down and outdoor daylight are refiected, and 


image display, such as a computer, a word processor, and Television Sub-Division, 


realizes lump prevention highly and, in which a highly minute liquid crystal display does not 


rnnnoi 

[UUUZJ 


have dotage, either, and an antireflection film. An angle of visibility (especially down angle of 


[Description of the Prior Art]Generally the liquid crystal display comprises a polarizing plate 


visibility) expands the purpose of this invention, without thickening thickness of a liquid crystal 


and a liquid crystal cell. The fault on the display quality of a liquid crystal display is a reflect 


panel. And it is in providing the polarizing plate by a visual angle change where whose 


lump of an angle of visibility and outdoor daylight. In the TN mode TFT-liquid-crystal display 


endurance a contrast drop, gradation or monochrome reversal, a hue change, etc. hardly 


device which is the present mainstream about an angle of visibility, JP,H8-50206,A and JP,H7- 


occurred, and improved further, and the liquid crystal display using it. 


19121 7,A ■■ and it is alike, an optical compensation film is inserted between a polarizing plate 


[0007] 


and a liquid crystal cell like a description on the European patent 091 1656ANo. 2 Descriptions, 


[Means for solving problem]The purpose of this invention was attained by the liquid crystal 


and the liquid crystal display of the wide viewing angle is realized extremely. However, the 


display of following the (1) ■ (the manufacturing method of a light diffusing film the light 


problem that the down tone reversal of PANARU produced the above-mentioned liquid crystal 


diffusing film of 2), (3), and given in (4), the antireflection film of (5), polarization version of 


display remained. It is proposed by the patent No. 2822983 to this problem that display quality 


following the (6) - (8), and following (9), 


is remarkably improved by providing the optical means which diffuses a light diffusing means in 


[0008](1) The light diffusing film characterized by this light diflusion layer's being not less than 


JP|2001-33783,A, and diffuses emitted light in an optic-axis conversion board and JP,2001- 


40% of a haze value in translucency resin and the light diffusing film which has at least one 


56461 |A in a visual recognition side surface. However, the concrete means given in these was 


layer of light diffusion layers containing translucency particles, and image clarity being 30% 


a light diffusing means which has the lens structure controlled highly or diffi'action mechanism. 


thru/or 99% on a transparent base material. 


and a high price and mass production were dramatically difficult for it. 


(2) A light diffusing film given in (1), wherein the surface roughness of this light diffusion layer 


[0003]As cheapness and a light diffusing film which can be mass-produced. For example, so 


is 0.05 micrometer thru/or 0.1 8 micrometer. 


that it may be indicated by JP,H6-18706,A JP,H10-20103,A, etc., What coated and formed 


(3) In the manufacturing method of the light diffusing film which paints further the light diffusion 


resin containing fillers, such as a silica dioxide (silica), on the surface of the transparent 


layer containing translucency resin and translucency particles at least on a transparent base 


oiikotmtn film ID IJ4 4 'iCHRni; A ID H onRH'tn A ID Li'i'i ooccno A ID innn ^ n Qnn A 

substrate mm, jm.hi i-idUoOo,a, jp,hi i-oU5U1U,a, jh.hi i-o^ddUo,a, Jp',^uuu-u1oU9,a, 


material, At least one or more kinds of solvents in which the solvent of this light diffusion layer 


http://www4,ipdI.inpit.go.jp/cgi-bin/tran_web_cgi_ej|e?atwj=http%3A%2F%2Fwww4.ipd... 4/7/2011 
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(Yiatinn liniiiH Hiccnluoc thic trancnaront haco matorial A maniifaptiirinn mothnH nf a linht 

UJaliM^ II^JUIU UI93UIVC9 Ulio LlaM3|JalcMl UdSC MlalcMal, n Midi lUlaUlUMIiy IIICUIUU Ul a ll^lll 


cnattorinn will honnmo larno anri frnnt hrinhtnocc will rionroaco rlicnorcinn ic tnn larno anri a 
sudiiciiiiy will ucuuiiic idi^c diiu iiuiii uiiyi ill less win ucucdsc, uisjjcisiuii is luu idiyc diiu a 


UIIIUbllll| nil II, Wllclclll 11 UUIIipiloco dl Icdol Ullc Ul illUlt! MIIUo Ul oUlvclllo WIIIUI UU IIUl UloSUIVc 


nrnhlom nf nintiiro nioar natiiro riotorinratinn aricoc Thorofnro ac intornal rlicnorcinn Uawoc 
|JIUUIclll Ul |JIUUIc Ulcdl lldlUlc UclcllUldllliy dllScS, 1 llclclUlc, dS llllcllldl UIS|JclSIUII ndycS, 


thic trancnaront haco matorial anri thic linht rliffiicinn lavor ic nnt locc than A(\^L rf a tiavQ 

U No LIdl lojJdl t;l 11 VaoKj llldLclldl, dl lU LI Ho IIUl 11 UIIIUolUI 1 Idycl lo IIUl ICoO Uldll HU /O Ul d 1 Idle 


'^n% thni/nrftn% aro nroforrorl Vi% thni/nr ICfiL aro ctill mnro nroforrori anri 4n% thrii/nrRn'yn 
ou/o 11 IIU/UI ou/o die jjiciciicu, oj/o iiiiu/ui lU/o die sun iiiuic [Jiciciicu, diiu lu/o iiiiu/ui uu/o 


vail 10 anri imano plaritv ic '^0% thni/nrQQ'Vn 

vdlUc dl lU lllldLjc l<ldl liy lo JU /O 11 IIU/UI uzl /O. 


arp thp mnct nrpfprrpH Of nartinip Hiampfpr raicpc trancliifipnnu nartiniilatp nnnnpntratinn 
die uic iiiusi jjieieiicu, vi jjdiuuie uidiiieiei idises iidiisiuiA/iiuy jjdiuuuidie uuiiueiiLiduuii 


IA\ A maniifantiirinn mothnrl nf a lintit rliffiicinn film niwon in I'W \uhoro\n thic trancnaront hacQ 

^Hj n IlldllUldUlUlllllJ IIIUIIIUU Ul d IILjIll UIIIUolll^ llllll ^IVCII III \0j, Wllclclll 11 119 UdllSjJdlClll Ud9c 


whinh ic H '^minrn thni/nr 1 '^minm ac a mpthnri nf raicinn intornal rlicnorcinn Hauoc thoro aro 
wi iiu 1 IS u.jiiiiuiu u IIU/UI 1 ,jiiiiuiu ds d iiicii luu ui idisii ly unci i idi uis[Jcisiuii ndycs, li icic di c 


rmatsrial is a cellulose acetate filno and ttiG solvsnt which do6S not dissoivs this transparent 


methods, such as thickening thickness and raising a refractive index of these particles further. 


base fnaterial is methyl isobutyl ketone. 


Apart from this, it is also rec]uired to provide surface Hayes by surface unevenness from a 


In tho antiroflopti/in film w/hii^h hac at loact nno la\/or fnr tho linht Hiffi icinn la\/or pnntaininn 
\Jj III Lllc dlllllcllcUllUII llllll WIIH/II lido dl IcdoL Ullc Idycl lUI Lllc llljllL UIIIUolUII Idycl UUI ILdll III ly 


\/io\A/nnint nf \/icihilif\/ anri it ic in a ctato lA/horo thic intornal rlicnorcinn l-la\/oc anH ciirfano 
VIcWjJUIIIL Ul VIolUIIILy, dl lU IL lo III d oLdLc Wllcic Llllo II ILcllldl Ulo|JclolUII ndyco dllU oUlldbc 


translucGncy rssin and translucGncy particles, and has a low refractive index layer of at least 


Hayes exist. The angle-of-visibility improvement effect is demonstrated because it is not less 


nno lauor nn it nn a trancnarant haco matorial An antiroflor^tinn film u/horoin tho ha70 v/aliio nf 
Ullc Idycl UN 11 Ull d lldllopdiclll Udoc llldlclldl, nil dlllllcllcUIUII llllll, Wllclclll lllc lldlc VdlUc Ul 


than An"/, ac a ha70 ualiio iTfiL thni/nr OTfiL aro nroforrori A^^L thni/nr fiO"/! aro cfill mnro 

Uldll tU/O dS d lld^C VdlUc, tU/O U IIU/UI 9U/0 die [JIClCllcU, tJ/O IIIIU/UI OU/O die SUM IIIUIC 


thic linht Hiffi icinn lawor ic nnt locc than 40% imano niaritw ic "^0% thni/nr Q(fiL anri tho auorano 
11 lis llllll UIIIUolUII Idycl 13 IIUl less iiidii lu/o, iiiidyc udiiiy is ou /o iiiiu/ui n diiu iiic dvcid^c 


nroforrori anri W^L thni/nr ICfiL aro tho mnct nroforrori 
jjiciciicu, diiu JU 10 u IIU/UI /u/o die uic iiiusi jJiciciicu, 


\/aliio in tho u/auolonnth 7nno fmm AR{\ nm tn RfiH nm nf tho mirrnr roflontiuitu in K timoc 
VdlUc III lllc wdvciciiyiii luiic iiuiii tuu Mill lu uju iiiii ui iiic iiiiiiui iciicuiiviiy iii j iiiiics 


rnO'lllAlthniinh nintiiro nIoar natiiro harl a nonoral nnininn that it note wnrco with a rico nf 
[UU 1 IJnIUIUUyil [JIUUIc Ucdl lldlUlc lldU d ycllcldl UjJIIIIUII Uldl 11 yclS WUISc Willi a lISc Ul 


incidence of an antireflection film is 2,5% or less. 


Hayes, research showed [ of this invention person ] wholeheartedly that correlation was 


in a nini^hoH nnlari7inn niato hnthciHocnf a nniarivinn la\/or\A/ith a nrntopti\/o film A linht 
II 1 d [JIIIUIcU [JUIdll^lliy pidlc, UUlll olUcS Ul d [JUIdllill ILj Idycl Willi d [JIULcUIVc llllll n IILjllL 


hot>A;oon ciirfano rniinhnocc That ic ov/on if it ic uon/ hin intornal rlicnorcinn Hav/oc liLo thic 
uciwccii suiiduc luuyiiiicss, i iidi is, cvcii ii ii is vciy uiy iiiiciiidi uis|Jcisiuii ndycs iirc uiis 


Hitfi icinn film ni\/on in nno cirlo nf a nrntonfiwo film/l^nr/Q^ /Q^Hra nnlarivinn niafo i icinn a 
UlllUolliy llllll LJIvcll III Ullc olUc Ul d jJIUlctUVc llllll Ul \Lj^ \0j \J\ a pUldll^lliy jJIdlc Uolliy d 


in\/ontinn if ciirfano rniinhnocc ic email it nan maintain at a ctato u/horo imano niaritv/ ic 
IIIVclUIUII, 11 sUlldUc lUUyilllcSs Is Sllldll, 11 Udll llldlllldlll dl d Sidle Wllcic llfldyc Udlliy Is 


linht cpattorinn film maniifartiirorl h\/ IA\ \A/ith a maniifantiirinn mothnH nf a riocnrintinn nr an 
iiyiiL oi/diLciiiiy llllll iiidiiuiduiuicu uy \Hj wiui a iiidiiuiduuiiiiy iiiciiiuu ui a ucouiipiiuii, ui dii 


rlramatinallu hinh In nrrlor tn nnrrocnnnri tn a hinhlu miniito liniiirl nructal rlicniau it ic nroforrori 
uidiiidiiudiiy iiiyii, III uiuci lu uuiicS|juiiu lu a iiiyiiiy iiiiiiulc iiyuiu uiysidi uisjjidy, ii is jJiciciicu 


antiroflortinn film niuon in IR\ 
dllLllcllcLUUII llllll yivcii III IJI. 


that it ic f nnt locc than "WL 1 QQ% nr locc it ic nnt locc than '\^^L nf PyCfiL nr locc mnro 
iiidL 11 IS [ IIUl less Uldll ou/o j m ui icoo, il io iiui icoo Liidii oj/o Ul ou/o Ul less IIIUIC 


/7\ A linht rliffiicinn film maniifantiirorl hw a linht Hiffiicinn film nivon in M\ nr/9\ IVi nr/4^ 
\i j n iiyiiL uiiiusiiiy llllll iiidiiuiduuicu uy a iiyiii uiiiusiiiy iiiiii yivcii \\\\a],\\j,v\ \Lj,\oj,v\ 


nroforahlu anri imano niaritu ic nnt locc than A(\^L nf 70"/, nr locc ctill mnro nroforahlu In nrrlor 
[jiciciduiy, diiu iiiidyc udiiLy is iiul icoo iiidii tu/o ui /u/o ui icoo sliii iiiuic [Jiciciduiy. iii uiuci 


with a maniifantiirinn mothnrl nf a riocnrintinn nran antiroflontinn film nivon in (R\ lh\ 1 inht 

will 1 d llldl lUldULUI II lU lllcLI lUU Ul d UcoUII[JLIUI 1, Ul dl 1 dl ILIICIICULIUI 1 llllll yiVcl 1 III IJI, lUI LIUI IL 


tn roali70 ciinh imano niaritv it ic 0 1R minrnmotor nr locc that ciirfano rniinhnocc Ra ic fl Ifi 

lU Icdillc oUUI 1 II lldyc UldllLy, il is U. IU IIIIUI UIIIcLcI ui Icoo LI IdL oUI IdUc 1 UUyi II Icoo r\d lo U. 10 


nnlarivor anri a nnlariTinn niato laminafinn an nntinal anicntrnnin lawor u/hinh r^nmnricoc lf-\ 
puidlllcl dllU d jJUIdllilliy [Jldlc Idlllllldllliy dll UjJllUdl dllloUllU|JIU Idycl WIIIUI UUIII|JIIScS 


minrnmotor nr locc rlocirahlo ctill mnro nrofbrahlv; anri fl 14 minrnmotor nr locc ic tho mnct 
iiiiuuiiicici Ul less ucsiiduic sun iiiuic piciciduiy, diiu u, it iiiiuuiiicici ui icss is uic iiiusi 


liniiirl nr\/Gtallinitv/ nnmnniinH in thic t\fii^f 

iiijuiii uysidiiifiiiy uuffipuuiiu ifi uiis uiuci, 


nroforrori In nrrlor tn nrn\/irlo ciirfano Uav/oc ciiitahlo ac montinnorl ahnv/o it ic nroforrori that 
prcIcllcU, III UlUcI lU prUVlUc sUrrdUc ndycs SUIldUlc ds fllcflllUllcU dUUVc, ll is picTcllcU uldl 


IK\ A nnlari7inn nIato niuon in cairl u/hnco liniiirl r<r\/ctallinitw rv^mnniinrl ic a rlicnnthoniio 
yjj r\ jJUIdllLlliy pidlc yiVcll Ml ^f^ SdlU WIIUSc IllJUlU UySldlllllliy UJIII|^UUIIU IS d UlSUUlllcl^Uc 


ciirfano rniinhnocc ic H M minmmotorc nr mnro Imano niaritu ic tho ualiio I^L\ moaciirorl ahniit 
SUIIdUc lUUyilllcSS IS U,UJ IIIIUUIIIclcIS Ul IIIUIc, II lldyc Udlliy is uic VdlUc \ /0j IllcdSUIcU dUUUl 


rv^mnniinrl 
UUIIipUUfiU, 


a nrnrliinorl linht rliffiicinn film in (\ '\-mm nntinal Piich i icinn an imano niarih/ moaciirinn 

d pruuuucu iiyfii uiiTusiiiy tiiiii in u,u-iii[ii upiiudi v^usfi usitiy dti ittidyc udiiiy iiicdsuritiy 


A lini lirl r'r\/ctal rlicnla\/ 1 icinn fnr tho ni itormnct la\/or nf a rlicniav/ a linht cnattorinn film 
n IILjUlU LiySLdl lllo|Jldy Uolliy lUI lllc UUlcllllUol Idycl Ul d UlSpidy d liyill oUdllcllliy llllll 


inctnimont hw Qiina Toct Inctnimontc Tn 1 tri /irM-QH t\;no\ ic a ualiio nalniilatorl in HQ 1^ 

IIISUUIIIClll uy OUyd IcSl IIISUUIIIClllS wU,, LIU, ^IwlVr^U vr /> "dlUc UdlUUIdlcU lll JIO [\ 


mam ifanti irorl hv a linht rliffiicinn film niuon in /Q^ nr/9\ ("W nr /A\ with a maniifar^iirinn 

II Id! lUldULUIcU uy d liyilL UIIIUSII lU llllll yiVCI 1 ll l l Jl, l 1 1, Ul l£l, lOI, Ul IHJ wiui d IlldllUldUUIII lU 


7M\R anri chnwc that ciirfano cmnnthnocc ic cn hinh that a niimorinal ualiio ic hinh Ciirfano 

/ lUJ, dl lU SI lUWS Ll Idl SUI IdUC SI IIUUll II ICSS IS SU 1 liyi 1 ll Idl d 1 lUI llcl lUdl VdlUc IS 1 IIUl I, OUI IdUC 


mothnrl nf a riocnrintinn an anHroflontinn film niuon in IR\ nr a nnlari7inn nIato niuon in . IR\ 
lllclliuu Ul d UcoijlipilUII, dll dlllllcllcUIUII llllll yiVcll III Ul d jJUIdllllliy jJIdlc yiVcll III ^U^ \pj 


rniinhnocc ic tho \/aliio moaciirorl w/ith an atnmin fnrno minrncnnno /AF^^■Atnmin Fnrno 
lUUyilllcoo lb Lllc VdlUc IllcdoUlcU WIUI dll dLUIIIIU lUlUc IIIIUIUoljU|Jc ^nrlVl.nlUIIIIU rUlUc 


Qn\/ 1 niaiico 
dliy 1 UldUSc. 


^^iprncnnno QPHfifinM nrnHiint marlo frnm QFII^O lnctriimont\ 
IVIIUUotU[JC| OnOOUUIN, piUULH^L IlldUc IIUIII OLllxU II loLIUIIIcl ILj. 


fnnnQi 

[UUU3J 


ffini 91Tho ciirfano rniinhnocc nf a linht rliffiicinn la\/or ic nnntrnllahio h\/ tho hinrlor ratin nf tho 
[UU ILJ 1 lie oUlldUc lUUyilllcoo Ul d liyilL UIIIUolUI 1 Idycl IS LjUIILIUIIdUlc Uy Lllc Ull lUcI IdUU Ul Lllc 


IMnrlo fnr narr\/inn nut tho inuontinnllt ic malrinn it an antiroflontinn film whinh tranorl that thic 
[iviuuc lui udiiyiiiu uui iiic iiivciiiiuiijii is iiidi\iiiy ii dii diiLiiciicuiiuii iiiiii wiiiuii iiducu uidi iiiis 


linht rliffiicinn lauor Ronnminn rliffiniilt tn nrniont trancliinonnu nartinloc nn a linht rliffiicinn lauor 
iiyiiL UIIIUSIUII Idycl. Dcuuiiiiiiy uiiiiuuii lu piuicui udiisiuuciiuy [Jdiuuics uii d iiyiiL uiiiusiuii idyci 


in\/onfinn harl nnntrihiitinn in nnrrolatinn in larno intornal rlicnorcinn l-la\/oc anri tho annlo-nf- 
II IVcl ILIUM lldU UUIIIIIUUIIUII III UUIIcldllUII III Idiyc IIILcll Idl Ulo[JclolUII ndycS dllU lllc dliyic Ul 


hw onlarninn tho ratin ciirfano rniinhnocc horYimoc email Ac a mothnrl nf onlarninn a hinrlor 
uy ciiidiyiiiy uic idiiu, suiiduc luuyiiiicss ucuuiiics siiidii. ns a iiicuiuu ui ciiidiyiiiy a uiiiuci 


v/icihilitv/ imnrn\/omont offorl ot rliffiicinn nf a ha70 \/aliio ocnoniallv/ tho trancmittor^ linht 
VISlUllliy lllipiUVclllclllcllcU dl UIIIUSIUII Ul d lld£c VdlUc, cspcUdliy lllc lldllSllllllcU liyill. 


ratin it ic nnntrnllahio h\/ tho mothnrl nf onlarninn tho hinrlor ratin in nnatinn liniiirl tho cnl\/ont 
fdllU, ll Is UUIIlfUlldUlc uy lllc lllclliuu Ul cllldfyiliy lllc UlllUcf fdLIU III UUdllliy III^UIU, lllc SUIVclll 


rvintrnllorl ciirfar^ rniinhnoccfiirthor onri laminatorl a cnonifin Inw rofrantiuo inrlov la\(or A 
UUIIllUllcU SUIIdUc lUUyilllcSS lUllllcl, dllU IdlllllldlcU d SpcUIIU lUW IcIldUIVc IIIUcA Idycl, n 


nrocontotinn nf nnatinn liniiirl anri a rlr\(inn nnnrlitinn Frnm a uiownnint nf maUnn ciirfano 
jjicsciiifiuuii Ul uudiiiiy iii^uiu, diiu d uiyiiiy u^iiuiuuii, nuiii a vicwjjuiiii ui iiidMiiy suiiduc 


reflect lump and angle-of-visibility improvement of outdoor daylight can be attained, without 


roughness small, it dries late so that leveling (smoothing) of the coating layer can fully be 


sacrificing dotage of a picture (in state where image clarity is high). 


carried out, and as for a solvent presentation, it is still more preferred to make it hard (it does 


[0010]That is, a view angle characteristic becomes good, so that it will be carried out, if light 


not dissolve) to sink into a transparent base material. However, it is required to mix with the 


emitted from a back light diffuses with a light diffusing film installed in the polarizing plate 


solvent which sinks into a transparent base material to some extent (it dissolves) from a 


surface by the side of visual recognition, However, if spread not much too much, or back- 


viewpoint of adhesion with a transparent base material and a light diffusion layer, and to use. 


http://www4ipdIinpit.goJp/cgi-bin/tran_web_cgi_ej|e?atwj=http%3A%2F%2Fwww4.ipA 4/7/2011 
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[0013]The temperature to solvent desiccation shall be 20 ** thru/or 40 **, and the most 
desirable combination as a solvent presentation specifically, It is preferred to choose 
comparatively early methyl ethyl ketone of desiccation, and to choose methyl isobutyl ketone 
which is the same ketones as a solvent which does not dissolve a transparent substrate film as 
a solvent which dissolves a transparent substrate film. As for the mass ratio (A/B) of each total 
amount, 10/93 thru/or 30/70 are preferred, and 15/85 thru/or 25 thru/or 75 is still more 
preferred. 

[0014]Light diffusion layer with mode much more at least on a triacetyl cellulose transparent 
substrate with a preferred antireflection film of this invention is provided, and the low refractive 
index layer of at least one layer is further provided on it. 
[0015]Hereafter, the fundamental composition of the antireflection film of such this invention is 
explained, quoting Drawings. The mode shown in drawing 1 is an example of the antireflection 
film of this invention, and the antireflection film 1 has the lamination of an order of the 
transparent substrate 2 which consists of triacetyl cellulose, the light diffusion layer 3, and the 
low refractive index layer 4. The translucency particles 5 are distributing to translucency resin 
at the light diffusion layer 3. The light diffusion layer 3 may comprise two or more layers. 
[001 6]The refractive indicees of translucency resin of a light diffusion layer are 1.51 -2.00 
preferably, and the refi-active indicees of a low refractive index layer are 1.35-1 .45 preferably. 
The refractive index of the triacetyl cellulose preferably used as a transparent substrate is 
1.48. Thus, by making the refractive index of a light scattering layer high, the refractive index of 
a low refractive index layer is excelled in the antireflection effect also in 1 .35-1 .45. Therefore, if 
too large [ it shines if the refractive index of a scattering layer is too small, acid resistibility will 
fall, and ], the tint of a reflected light becomes strong and is not preferred. 
[001 7]Mereafter, it explains still in detail about each layer which constitutes the antireflection 
film of this invention. 

A <light diffusion layer> light diffusion layer comprises the above-mentioned translucency 
particles and translucency resin. Thereby, a haze value makes it to not less than 40% as 
mentioned above. As for the above-mentioned translucency particles, in order to acquire an 
effect suitable for this invention, it is preferred to use the translucency particles of two or more 
kinds of particle diameter. In this case, as for the 1st translucency particle 1 , a silica particle 
(the mean particle diameter of 1 .0 micrometer, refractive index 1 .51) is mentioned, for 
example, and, as for the 2nd translucency particle 2, a bridge construction styrene bead (the 
mean particle diameter of 3.5 micrometers, refractive index 1 .61) is mentioned, for example. 
These are mentioned later still in detail. 

[0018]lt is preferred that each difference of the refractive index of the translucency particles 1 
and 2 and the translucency resin which constitutes the whole light diffusion layer is 0.02 or 
more and 0.15 or less. It is because the difference of both refractive index is too small, an 
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optical diffusion effect will not be able to be acquired, and light diffusibility is too high and the 
whole film will milk, when refractive index difference is larger than 0.1 5 when refractive index 
difference is less than 0.02. As for said refractive index difference, 0.03 or more and 0.13 or 
less are more preferred, and 0.04 or more and 0.10 or less are the best. It is preferred that the 
particle diameter of said translucency particle 1 is 0.5 micrometer thru/or 2.0 micrometers. It 
did so in order to obtain the angular distribution of light scattering suitable for this invention. 
[0019]ln this invention, in order to raise display quality (down angle-of-visibility improvement), 
the more it is required to diffuse the light which entered to some extent and this diffusion effect 
is large, the more a visual angle characteristic improves. However, in order to maintain a front 
luminosity in respect of display quality, it is required to raise transmissivity as much as 
possible. When said particle diameter is less than 0.5 micrometer, the effect of dispersion is 
large, although a visual angle characteristic improves by leaps and bounds, back-scattering 
becomes large and reduction in a luminosity is intense. On the other hand, when exceeding 
2.0 micrometers, the improvement in a visual angle characteristic becomes small in ** with a 
small scattering effect. Therefore, as for said particle diameter, 0.6 micrometer thru/or 1 .8 
micrometers are more preferred, and 0.7 micrometer thru/or 1 .7 micrometers are the most 



[0020]As for the particle diameter of said translucency particle 2, it is preferred that they are 
2.5 micrometers thru/or 5.0 micrometers. It did so in order to acquire surface dispersion 
suitable for this invention. In order to attain the display quality of this invention, it is also 
required to prevent a reflect lump of outdoor daylight. The Japanese quince of a display can be 
made small, and a clear display display can be obtained so that a surface haze value is low, 
but if a haze value is too low, the spari^ling brightness which is called reflected and field GIRA 
(scintillation) will occur. On the contrary, if too high, it will become whitish (white blush mari^; 
black density fall), and as for the surface haze value hs, 0.5<hs<30 is preferred, 3 <=hs<=20 is 
still more preferred, and 7 <=hs<=15 is the most preferred. In order to control this surface haze 
value, it is used as a form with preferred providing moderate unevenness in the resin layer 
surface by particles. A haze value (haze value) can be measured using hazemeter MODEL 
1001 DP (made by Nippon Denshoku Industries Co., Ltd.). 
[0021]When said partide diameter is fess than 2.5 micrometers, surface unevenness becomes 
small, and its effect of surface dispersion is small and it cannot ftjily suppress a reflect lump by 
outdoor daylight. On the other hand, when exceeding 5.0 micrometers, surface unevenness 
becomes large, and a reflect lump is suppressed, but it will milk remari<ably and display quality 
will be dropped conversely. Therefore, as for said particle diameter, 2.2 micrometers thru/or 
4.7 micrometers are preferred, and 2.4 micrometers thru/or 4.5 micrometers are the most 



[0022]ln said translucency particle, by mixing these translucency particles using translucency 



http://ww4.ipdI.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.ipd... 4/J/2011 



JP,2003-057415,A [DETALED DESCRIPTION] 



particles from which two or more l^inds of particle diameter differ, A reflect lump of a visual 
angle characteristic and outdoor daylight in connection with display quality can be optimized 
uniquely respectively, fine setting out is attained with the mixture ratio of translucency particles, 
control becomes more possible than a case where it is one kind, and various designs become 

easy. 

[0023]Said translucency particles 1 and 2 may be monodisperse organic particulates, or may 
be inorganic particles. Dispersion decreases in a scattering characteristic and a design of haze 
value becomes easy, so that there is no dispersion in particle diameter. As said translucency 
particle, a plastic bead is preferred, especially transparency is high, and that from which 
refractive index difference with translucency resin becomes the above numerical values is 
preferred. As a plastic bead, a polymethylmethacrylate bead (refractive index 1 .51), An acrylic 
styrene copolymer bead (refractive index 1.55), a melamine bead (refractive index 1.57), A 
polycarbonate bead (refractive index 1.57), a styrene bead (refractive index 1.60), bridge 
construction polystyrene beads (refractive index 1.61), a polyvinyl chloride bead (refractive 
index 1.60), a benzoguanamine melamineformaldehyde bead (refractive index 1.68), etc. are 
used. 

[0024]The particle diameter of a plastic bead is good to choose a 0.5-5-micrometer thing 
suitably, and to use it as mentioned above, and good to carry out 5-30 mass-part content to 
translucency resin 100 mass part. 

[0025]ln the case of the above translucency particles, since translucency particles sediment 
easily in a resin composite (translucency resin), inorganic fillers, such as silica, may be added 
for the prevention from sedimentation. Although it is so effective in the prevention from 
sedimentation of translucency particles that the addition of an inorganic filler increases, it has 
an adverse effect on the transparency of a coat. Therefore, it is good to carry out less than 0.1 
mass % grade content of the inorganic filler with a particle diameter of 0.5 micrometer or less 
preferably, to such an extent that the transparency of a coat is not spoiled to translucency 
resin. 

[0026]As translucency resin, three kinds of what mixed the solvent with thermoplastics, and 
heat-hardened type resin are used for the resin hardened mainly with ultraviolet rays and an 
electron beam, i.e., ionizing radiation curing type resin, and ionizing radiation curing type resin. 
The thickness of a light diffusion layer shall usually be 0.5 micrometer ■ about 50 micrometers, 
and is preferably good to be most preferably referred to [ 1 micrometer ■ 20 micrometers / 2 
micrometers ■ 10 micrometers ] as 3 micrometers thru/or 7 micrometers still more preferably. 
The refractive indicees of this translucency resin are 1 .51-2.00 preferably, are 1 ,53-1 .95 more 
preferably, are 1 .57-1 ,90 still more preferably, and are 1 .64-1 .80 especially preferably. The 
refractive index of translucency resin is the value measured without including translucency 
particles. If a refractive index is too small, acid resistibility will fall. If this is too large, the tint of 
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a reflected light becomes strong and is not preferred. 
[0027]As fer a binder used fer this translucency resin, it is preferred that it is polymer which 
has saturated hydrocart)on or polyether as a main chain, and it is still more preferred that it is 
polymer which has saturated hydrocart)on as a main chain. As for a binder, it is preferred to 
construct the bridge. As for polymer which has saturated hydrocart)on as a main chain, it is 
preferred to obtain by a polymerization reaction of an ethylenic unsaturated monomer, In order 
to obtain a binder which is constructing the bridge, it is preferred to use a monomer which has 
two or more ethylenic unsaturation groups. 

[0028]For an example of a monomer which has two or more ethylenic unsaturation groups, 
ester (an example and ethylene glycol di(metha)acrylate.) of polyhydric alcohol and acrylic acid 
(meta-) 1, 4-JIKURO hexane diacrylate, pentaerythritol tetra (meta) acrylate, Pentaerythritol 
bird (meta) acrylate, trimethylolpropane bird (meta) acrylate, Trimethylolethane tri(metha) 
acrylate, dipentaerythritol tetra (meta) acrylate, Dipentaerythritol penta (meta) acrylate, 
dipentaerythritol hexa (meta) acrylate, 1,3,5-cyclohexanetriol trimethacrylate, polyurethane 
polyacrylate, a derivative (an example and 1,4-divinylbenzene,) of polyester polyacrylate and 
vinylbenzene 4-vinylbenzoic acid-2-acryloyl ethyl ester, 1 ,4-divinylcyclohexanone, a 
vinylsulfone (an exampfe, a divinylsulfone), acrylamide (an example, methyfenebis 
acrylamide), and methacrylamide are contained, Acrylate which has at least three functional 
groups also in these or a methacrylate monomer, and an acrylate monomer which has at least 
five functional groups further are preferred in a viewpoint of film hardness, i.e., damage 



marketed and it is used especially preferably. 

[0029]A monomer which has these ethylenic unsaturation groups can be hardened by a 

polymerization reaction by ionizing radiation or heat after the dissolution, spreading, and 

desiccation to a solvent with a polymerization initiator and various kinds of other additive 

agents. 

[0030]ln addition to it instead of a monomer which has two or more ethylenic unsaturation 
groups, the structure of cross linkage may be introduced into a binder by the reaction of a 
cross-linking group. An isocyanate group, an epoxy group, an aziridine group, an oxazoline 
group, an aldehyde group, a carbonyl group, a hydrazine group, a carboxyl group, a methylol 
group, and an active methylene group are contained in an example of a cross-linking functional 
group. Vinylsulfenic acid, an acid anhydride, a cyanoacrylate derivative, melamine, 
etherification methylol, ester and urethane, and a metal alkoxide like a tetramethoxy silane can 
also be used as a monomer fer introducing the structure of cross linkage. Like a block 
isocyanate group, a fijnctional group which shows cross-linking may be used as a result of a 
decomposition reaction. That is, even if a cross-linking functional group does not immediately 
show a reaction in this invention, reactivity may be shown as a result of decomposing. The 
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groul 

by heating after spreading. 

[0031]As for translucency resin, it is preferred to be formed from the metallic-oxide ultrafine 
particle etc, which have a monomer which has a high refractive index in this, and/or a high 
refractive index in addition to the above-mentioned binder polymer. A bis(4-methacryloyl 
thiophenyl)sulfide, vinylnaphthalene, vinyl phenyisuifide, a 4-methacryloxy-phenyl-4'- 
methoxypheny thioether, etc. are contained in the example of a high-refractive-index 
monomer. It is [ particle diameter of 100 nm or less which becomes an example of the metallic- 
oxide ultrafine particle which has a high refractive index from a zirconium, titanium, aluminum, 
indium, zinc, tin, and at least one oxide chosen from the inside of antimony ] preferred to 
contain a particle of 50 nm or less preferably. The oxide ultrafine particle of at least one sort of 
metal chosen from aluminum, Zr, Zn, Ti, In, and Sn as a metallic-oxide ultrafine particle which 
has a high refractive index is preferred, and as an example, ZrO^, TiO^, aluminum^O^, In^O^, 

ZnO, SnO^, Sb^O^, ITO, etc. are mentioned, Also in these, ZrO^ is used especially preferably. 

As for the monomer of a high refractive index, or the addition of a metallic-oxide ultrafine 
particle, it is preferred that it is ten to 90 mass % of the total mass of translucency resin, and it 
is still more preferred in it being 20 to 80 mass %, 

[0032]When translucency resin and a transparent substrate film touch, the solvent of the 
coating liquid for forming translucency resin, In order to aim at anti-dazzle manifestation and 
coexistence of the adhesion of a between [ a base material and an anti-glare layer], it 
constitutes from at least one or more kinds of solvents which dissolve a transparent substrate 
film (for example, triacetyl cellulose base material), and at least one or more kinds of solvents 
which do not dissolve a transparent substrate film, the solvent in which at least one kind in the 



film more preferably •- it is more preferred than at least one kind that it is a high boiling point. 
Still more preferably, among the solvents which do not dissolve a transparent substrate film, 
among a solvent with the highest boiling point, and the solvent which dissolves a transparent 
substrate film, it is that a boiling-point-temperature difference with a solvent with the highest 

boiling point is not less than 30 **, and is not less than 50 ** most preferably. 
[00331as the solvent which dissolves a transparent substrate film (preferably triacetyl cellulose) 
- the number of carbon children -- ether [ of 3-12 ]: - specifically, Dibutyl ether, 
dimethoxymethane, dimethoxyethane, diethoxyethane, Propylene oxide, 1,4-dioxane, 1,3- 
dioxolane, carbon numbers, such as a 1,3,5-trioxane, a tetrahydrofuran, an anisole, and 
phenetol, ~ ketone [ of 3-12 ]: ■■ specifically. Acetone, methyl ethyl ketone, a diethyl ketone, 
dipropyl ketone, cart)on numbers, such as diisobutyl ketone, cyclopentanone, cyclohexanone, 
methylcyclohexanone, and methylcyclohexanone, ~ ester species [ of 3-12 ]: ~ specifically. 
Ethyl formate, propyl fbmfiate, formic acid n-pentyl, methyl acetate, ethyl acetate, methyl 
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propionate, propione ** ethyl, n-pentyl acetate, gamma-PUCHIRO lactone, etc., [0034]The 
organic solvent which has two or more kinds of functional groups : specifically, 2-methoxy 
methyl acetate, 2-ethoxymethyl acetate, 2-ethoxyethyl acetate, 2-ethoxyethyl propionate, 2- 
methoxyethanol, 2-propoxyethanol, 2-butoxyethanol, 1,2-diacetoxyacetone, an acetylacetone, 
diacetone alcohol, methyl acetoacetate, ethyl acetoacetate, etc. are mentioned, these are one- 
sort independent ■- it is -- it can use combining two or more sorts. 
[0035]As a solvent which does not dissolve a transparent substrate film (preferably triacetyl 
cellulose). Methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, tert-butanol, 1- 
pentanol, 2-methyl-2-butanol, Cyclohexanol, isobutyl acetate, methyl isobutyl ketone, 2- 
octanone, 2-pentanone, 2-hexanone, 2-heptanone, 3-pentanone, 3-heptanone, and 4- 
heptanone are mentioned. A thing desirable as a solvent which does not dissolve a 
transparent substrate film (preferably triacetyl cellulose) is methyl isobutyl ketone, these are 
one-sort independent - it is -- it can use combining two or more sorts. 
[0036]5 / 95 - 50/50 are preferred, and are 10 / 90 - 40/60 more preferably, and mass ratios 
(A/B) of a total amount (A) of a solvent which dissolves a transparent substrate film, and a total 
amount (B) of a solvent which does not dissolve a transparent substrate film are 15 / 85 - 
30/70 still more preferably. 

[0037]As a curing method of the above ionizing-radiation-curing-type-resin constituents, it can 
harden by the exposure of the usual curing method of said ionizing-radiation-curing-type-resin 
constituent, i.e., an electron beam, and ultraviolet rays. 
[0038]ln electron beam hardening, for example, a tap ROFUWARUTON type, a BANDE graph 
type, 50 emitted from various electron beam accelerators, such as a resonance transformation 
type, an insulation core transformer type, a linear model, the Dynamitron type, and a high 
frequency type, - lOOOKeV, The electron beam etc. which have the energy of 100 - 300KeV 
preferably are used, and when it is ultraviolet curing, the ultraviolet rays etc. which are emitted 
from beams of light, such as an ultrahigh pressure mercury lamp, a high-pressure mercury- 
vapor lamp, a low pressure mercury lamp, a carbon arc, a xenon arc, and a metal halide lamp, 
can be used. 

[0039][Low refractive index layer] A low refractive index layer is the purpose of carrying out 
antireflection ability grant, and is provided in the outermost layer of the side which provided the 
light diffusion layer on the base material as an antireflection layer. The refractive indicees of a 
low refractive index layer are 1 .35-1 .45 preferably as above-mentioned. As for the refractive 
index of a low refractive index layer, it is preferred to fill following expression (I). 
(mlambda/4) x0.7<n^d^<(mlambda/4) x1.3 .... Expression (I) 

The number of m is odd [ positive ] (generally 1) among a fomnula, and n^ is a refractive index 

of a low refractive index layer, and d ^ is the thickness (nm) of a low refractive index layer. 
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lambda is the wavelength of visible light and is a value of the range of 450-650 (nm). Filling the 
above-mentioned expression (I) means that m (it is positive odd number and usual [ 1 ]) which 
fills expression (I) in the range of the above-mentioned wavelength exists. 
[0040]The fluorine-containing resin which the thermosetting or ionizing radiation hardening 
type cross-linking fluorine-containing compound hardened is used for the low refractive index 
layer of this invention. Thereby, compared with the low refractive index layer using magnesium 
fluoride or calcium fluoride, even if it uses as the outermost layer, it excels in damage 
resistance. As a refractive index of a thermosetting or ionizing radiation hardening type cross- 
linking fluorine-containing compound, 1.45 or less [ 1.35 or more ] are preferred, The dynamic 
friction coefficient of the hardened fluorine-containing resin is preferred, and the angle of 
contact over 0.03 to 0.15 and water is 90 to 120 degrees preferably, as such a cross-linking 
fluorine-containing compound -- a perfluoroalkyi group content silane compound (for example 
(heptadecafluoro-1 ,1 ,2,2-tetradecyl), triethoxysilane) etc. -- others. The fluorine-containing 
copolymer which makes a constitutional unit a fluorine-containing monomer and the monomer 
for cross-linking group grant is mentioned. 

[0041]as the example of a fluorine-containing monomer unit ■■ for example, fluoro olefins (for 
example, fluoroethylene.) Vinylidene fiuoride, tetrafluoroethylene, hexafluoro ethylene, 
Hexafluoropropylene, the perfluoro 2,2-dimethyl- 1 , 3-JIOKI sole, etc., (Meta) It is the portion or 
the full fluorination alkyi ester derivatives (for example, screw coat 6FM (product made from 
Osaka Organic Chemistry Division), M-2020, etc. (made by Daikin)), completeness, or partial 
fluorination vinyl ether of acrylic acid, etc. 

[0042]The acrylate monomer etc, which have a cross-linking functional group beforehand in 
intramolecular like glycidyl methacrylate as a monomer for cross-linking group grant (meta). 
The acrylate monomers (for example (meta), acrylic acid, methylol (meta) acrylate, 
hydroxyalkyi (meta) acrylate, allyl acrylate, etc.) which have a carboxyl group, hydroxyl, an 
amino group, a sulfonic group, etc. (meta) are mentioned. It is indicated by JP,H10-25388,A 
and JP,H10-147739,A that the latter can introduce the structure of cross linkage after 
copolymerization. 

[0043]Not only the copolymer of the above-mentioned fluorine-containing monomer and the 
monomer for cross-linking group grant but the polymer in which other monomers carried out 
copolymerization to this may be used for a low refractive index layer, there is no limitation in 
particular in the monomer of others which may carry out copolymerization ~ for example, 
olefins (ethylene.) acrylic ester (methyl acrylate.), such as propylene, isoprene, VCMPVC, and 
a vinylidene chloride Methyl acrylate, ethyl acrylate, 2-ethylhexyl acrylate, methacrylic acid 
ester (methyl methacrylate and ethyl methacrylate,) styrene derivatives (styrene.), such as 
butyl methacrylate and ethylene glycol dimethacrylate Vinyl ether (methyl vinyl ether etc.), 
such as divinylbenzene, vinyltoluene, and alpha-methylstyrene. Vinyl ester, acrylamide (vinyl 
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acetate, vinyl propionate, and vinyl cinnamic acid), methacrylamide (N-tert-butylacrylamide, N- 
cyclohexylacrylamide, etc.), an AKURIRO 2 tolyl derivative, etc. can be mentioned. 
[0044]ln order to give damage resistance to the fluorine-containing resin used for a low 
refractive index layer, mean particle diameter is preferred and it is preferred to add and use the 
oxide ultrafine particle of 0.001-0.05 micrometer of Si more preferably 0,1 micrometer or less. 
From a viewpoint of acid resistibility, although it is so desirable that a refi-active index is low, if 
the refractive index of fluorine-containing resin is lowered, damage resistance will get worse. 
Then, the best point of the balance of damage resistance and a low refractive index can be 
found out by optimizing the refractive index of fluorine-containing resin, and the addition of the 
oxide ultrafine particle of Si. the silica distributed by the commercial organic solvent as an 
oxide ultrafine particle of Si -- sol may be added to coating liquid as it is, or various commercial 
silica powder objects may be distributed and used for an organic solvent. 
[0045]The antireflection film of this invention. It is preferred that the vertical peel charge 
measured by ordinary temperature normal relative humidity to either triacetyl cellulose (TAC) 
or polyethylene terephthalate (PET) is -200 pc/ (picocoulomb), cm^ - +200 pc (picocoulomb) / 
cm^. It is -100 pc/cm - +100 pc/cm^ more preferably, is -50 pc/cm^ - +50 pc/cm^ still more 

2 -12 

preferably, and is Opc/cm most preferably. Here, pc (picocoulomb) of a unit is a 10 
coulomb. Still more preferably, the vertical peel charge measured by 10% of ordinary 

temperature RH is -100 pc/cm^ - +100 pc/cm^, is -50 pc/cm^ - +50 pc/cm^ still more 
preferably, and is Opc/cm^ most preferably. 

[0046]The measuring method of vertical peel charge is as follows. The measuring sample is 
beforehand neglected under the environment of measurement temperature humidity for 2 
hours or more. The measuring device consisted of a head which holds the stand which places 
a measuring sample, and a partner's film, and can repeat sticking by pressure and exfoliation 
from a top to a measuring sample, and the electrometer which measures electrification 
quantity on this head is connected. The anti-dazzle property antireflection film to measure is 
put on a stand, and a head is equipped with TAC or PET. After discharging a measured part, it 
repeats making a head stick to a measuring sample by pressure, and making it exfoliate, the 
value of electrification at the time of the 1st exfoliation and the 5th exfoliation is read, and this 
is averaged. A sample is changed, and this is repeated with three samples, and let what 



[0047]Although it may be charged in the case where it is charged in plus according to the kind 
of a partner film or measuring sample, and minus, the size of an absolute value poses a 
problem. Generally the absolute value of electrification of the direction under the environment 
of low humidity becomes large. This absolute value of the anti-dazzle property antireflection 
film of this invention is also small. 
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[0048]Since the absolute value of the vertical peel charge in ordinaty temperature normal 
relative humidity and 10% of ordinary temperature RH is small, the antireflection film of this 
invention is excellent in protection-against-dust nature. In order to make the value of vertical 
peel charge into the above-mentioned range, it is carried out by adjusting the rate of the 
various elements of an antireflection film surface. 

[0049]The surface resistance values of the antireflection film of this invention of more than 
1x10^^omega/** are 1x10^^omega / more than ** preferably. The measuring method of a 
surface resistance value is a circle electrode method indicated to JIS. That is, the current value 
1 minute after voltage impressing is read, and a surface resistance value (SR) is calculated. In 
this invention, a view differs from the method of improving protection-against-dust nature 
(garbage antisticking nature) by making a surface resistance value below make it small, for 

example, 1x10^'^omegar, fundamentally. Since the absolute value of vertical peel charge is 
made small by the method which did not adopt this method in order that at least an image 
display article might fall, but was described above in this invention, it is not necessary to make 
a surface resistance value small, a surface resistance value can be made more than 
1x10^ Vmega/**, and at least an image display article does not fall. 
[0050]The average value in the wavelength zone from 450 nm to 650 nm of the mirror 
reflectivity in 5 times incidence is 2.5% or less, and 1 .2% or less of the antireflection film of this 
invention is desirable, and is 1.1% or less more preferably, It is preferred that the average 
value in the wavelength zone from 450 nm to 650 nm of the rate of integrated reflection in 5 
times incidence is 2.5% or less, and it is 2.3% or less more preferably. 
[0051]lt explains also in the mirror reflectivity in the above-mentioned 5 times incidence, and 5 
times incidence. The mirror reflectivity in 5 times incidence is the rate of luminous intensity 
reflected at the normal line direction-5 degree to the light which entered from +five normal line 
directions of a sample, and becomes a measure reflected [ by the specular reflexion of a 
background ]. In applying to an anti-dazzle property antireflection film, the luminous intensity 
which reflected only the part of the scattered light resulting from the surface unevenness 
provided for anti-dazzle property grant at normal line direction-5 degree becomes weak. 
Therefore, mirror reflectivity can be called measuring method reflecting contribution of both 
anti-dazzle property and acid resistibility. 

[0052]On the other hand, the rate of integrated reflection in 5 times incidence is a rate of the 
integral value of luminous intensity reflected in all the directions over the light which entered 
from +five normal line directions of a sample. Since reduction of the reflected light by anti- 
dazzle property does not take place in applying to an antireflection film, measurement only 
reflecting acid resistibility is possible. Therefore, it becomes possible by making the average 
value in the wavelength zone from 450 nm to 650 nm of the reflectance of above both into 
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2.5% or less (mirror reflectivity) and 2.5% or less (rate of integrated reflection), respectively to 
satisfy anti-dazzle property and acid resistibility simultaneously. 
[0053]lf the average value in the wavelength zone from 450 nm to 650 nm of the mirror 
reflectivity in 5 times incidence of an antireflection film exceeds 2.5%, reflected [ a 
background ] will be worrisome and visibility when it applies to the surface film of a display 
device will fall. On the other hand, if the average value in the wavelength zone from 450 nm to 
650 nm of the rate of integrated reflection in 5 times incidence of an antireflection film exceeds 
2.5%, The contrast improvement effect of a display device decreases, a display screen milks 
by the scattered light of the surface unevenness reason for anti-dazzle property grant, and the 
display quality of a display device falls. 

[0054]When the tint of the regular reflection light to the 5 times incident light of the CIE 
standard light source D65 turns in fixed quantity with L* of a CIE1976 L*a*b* color space, a*, 
and b* value, the antireflection film of this invention. It is preferred to be designed enter within 
the limits of L*<=10, 0<=a*<=2, and -5 <=b*<=2, respectively. The tint of the regular reflection 
light which fills this is a neutral tint. The tint of the regular reflection light to the 5 times incident 
light of the CIE standard light source D65, From the spectrum reflection spectrum produced by 
computing the actual measurement of the mirror reflectivity in a field with a wavelength [ in 5 
times incidence ] of 380 to 780 nm, and the product of the spectral distribution in each 
wavelength of the light source D65. It can change in fixed quantity by computing L* value of a 
CIE1976 L*a*b* color space, a* value, and b* value, respectively, Acid resistibility is not 
enough if L* value is larger than ten. When a* value is larger than two, the red purple of a 
reflected light is strong, and green becomes strong and is not conversely preferred at less than 
zero. If b* value has strong blueness less than [ -5 ] and is larger than 2, yellow becomes 
strong and is not preferred. 

[0055]The antireflection film which has a reflected light of such a neutral tint, and has low 
reflectance is obtained by optimizing the balance of the refractive index of a low refractive 
index layer, and the refractive index of the binder raw material of an anti-glare layer. Generally, 
although the antireflection film by the optical thin film by vacuum evaporation of three or more 
layers, a sputtering, etc. can reduce the average value of mirror reflectivity to 0.3% or less, 
therefore can also reduce L* value or less to three. Although 10 or more and b* value turned 
into a value below -10 in a* value and the tint of the reflected light became very strong, with the 
anti-dazzle property antireflection film of this invention, it is substantially improved in respect of 



a raw material of a transparent base material transparent base material, there are 
a transparent resin film, a transparent resin plate, a transparent resin sheet, and clear glass. 
As a transparent resin film, a triacetyl cellulose (TAC) film (refractive index 1 ,48), A 
polyethylene terephthalate (PET) film, a diacetylene cellulose film. An acetate-butylate 
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cellulose film, a polyether sulphone film, A poly acrylic resin film, a polyurethane system resin 
film, polyester film, A polycarbonate film, a polysulfone film, a polyether film, a polymethyl 
pentene film, a polyether ketone film, an acrylic (meta) nitril film, etc, can be used. Thickness 
shall usually be 25 micrometers ■ about 1000 micrometers. It is preferred to use the cellulose 
acetate film generally used as a protective film of a polarizing plate as a transparent base 
material of this invention, in order to use for the outermost surface of a polarizing plate. 
Henceforth, transparency is high, it is smooth and the surface explains the cellulose acetate 
film which can be especially used for the transparent substrate film of the light scattering film of 
this invention preferably. 

[0057]lt is preferred that an acetylation degree uses the cellulose acetate which is 59.0 thru/or 
61 .5% in <quantity transparency and high smooth cellulose acetate film> this invention. An 
acetylation degree means the joint acetic acid quantity per cellulose unit mass. An acetylation 
degree follows the measurement and calculation of a degree of acetylation in ASTM:D-817-91 
(the examining methods, such as cellulose acetate). As for the viscosity average degree of 
polymerization (DP) of cellulose ester, it is preferred that it is 250 or more, and it is still more 
preferred that it is 290 or more. As for the cellulose ester used for this invention, it is preferred 
that the molecular weight distribution of Mw/Mn (Mw is average molecular weight and Mn is a 
number average molecular weight) by gel permeation chromatography is narrow. As a value of 
concrete Mw/IVIn, it is preferred that it is 1 .0 thru/or 1.7, it is still more preferred that it is 1.3 
thru/or 1 .65, and it is most preferred that it is 1 .4 thru/or 1 .6. 
[0058]Generally, a hydroxyl group of 2, 3, and 6 of a cellulose reed rate is not necessarily 
distributed uniformly [ whole degree of substitution ] to every [ 3 / 1/], and has the tendency for 
the degree of substitution of a hydroxyl group to become small the 6th place. In this invention, 
more ones have the preferred degree of substitution of 6 place hydroxyl group of a cellulose 
reed rate compared with the 2 or 3rd place. It is preferred that a hydroxyl group of the 6th 
place is replaced by an acyl group not less than 32% to the whole degree of substitution, and 
also it is preferred that it is especially not less than 34% not less than 33%. It is still more 
preferred that the degree of substitution of an acyl group is 0.88 or more the 6th place of a 
cellulose reed rate. A hydroxyl group may be replaced the 6th place by a propionyl group, a 
BUCHIROIRU group, the Barrero yl groups, benzoyl, an acrylyl group, etc. which are with a 
carbon numbers of three or more acyl groups in addition to an acetyl group. It can ask for 
measurement of the degree of substitution of each position by NMR. "0043" ■ "0044" given [ as 
a cellulose reed rate of this invention ] in JP,1 1-5851 ,A ■■ "an embodiment [synthetic example 
1]" and "0048" ■ "0049 [synthetic example 2]" and "0051" ■ cellulose acetate obtained by a 
method of "0052 [the synthetic example 3]" can be used. 
[0059][Manufacture of a cellulose acetate film] It is preferred to manufacture a cellulose 
acetate film by the solvent cast method. In the solvent cast method, a film is manufactured 
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using a solution (dope) which dissolved cellulose acetate in an organic solvent. As for an 
organic solvent, it is preferred that a solvent in which ether of 3 thru/or 1 2 and the number of 
carbon atoms are chosen for the number of carbon atoms, and ester and the number of carbon 
atoms of 3 thru/or 12 are chosen for ketone of 3 thru/or 12 and the number of carbon atoms 
from halogenated hydrocarbon of 1 thru/or 6 is included. Ether, ketone, and ester may have 
cyclic structure. A compound which has two or more either of the functional groups (namely, ■ 
0-, -CO-, and -COG-) of ether, ketone, and ester can also be used as an organic solvent. An 
organic solvent may have other functional groups like an alcoholic hydroxyl group. In the case 
of an organic solvent which has two or more kinds of functional groups, the number of carbon 
atoms should just be in a stipulated range of a compound which has one of functional groups. 
[0060]Diisopropyl ether, dimethoxymethane, dimethoxyethane, 1,4-dioxane, 1,3-dioxolane, a 
tetrahydrofuran, an anisole, and phenetol are contained in an example of ether of 3 thru/or 12 
for the number of carbon atoms. Acetone, methyl ethyl ketone, a diethyl ketone, diisobutyl 
ketone, cyclohexanone, and methylcyclohexanone are contained in an example of the ketone 
of 3 thru/or 12 for the number of carbon atoms. Ethyl formate, propyl formate, pentyl formate, 
methyl acetate, ethyl acetate, and pentyl acetate are contained in an example of ester species 
of 3 thru/or 1 2 for the number of carbon atoms. 

[0061]2-ethoxyethyl acetate, 2-methoxyethanol, and 2-butoxyethanol are contained in an 
example of an organic solvent which has two or more kinds of functional groups. As for the 
number of carbon atoms of halogenated hydrocarbon, it is preferred that it is 1 or 2, and it is 
most preferred that it is 1 . As for halogen of halogenated hydrocarbon, it is preferred that it is 
chlorine. As for a rate that a hydrogen atom of halogenated hydrocarbon is replaced by 
halogen, it is preferred that it is [ 25 thru/or 75 mol ] %, it is more preferred that it is [ 30 thru/or 
70 mol ] %, it is still more preferred that it is [ 35 thru/or 65 mol ] %, and it is most preferred that 
it is [ 40 thru/or 60 mol ] %. Methylenechloride is typical halogenated hydrocarbon. Two or 
more kinds of organic solvents may be mixed and used, 
[0062]A cellulose acetate solution can be prepared by a general method. A general method is 
0 ** or more in temperature (ordinary temperature or elevated temperature), and means 
processing. Preparation of a solution can be carried out using the preparing method and 
equipment of a dope in the usual solvent cast method. In the case of a general method, it is 
preferred to use halogenated hydrocarbon (especially methylenechloride) as an organic 
solvent. A non-chlorine solvent can also be used and what is indicated to the journal of 
technical disclosure 2001-1745 is raised about it. the inside of the solution in which the 
quantity of cellulose acetate is obtained ~ ten ~ or it adjusts 40 mass % so that it may be 
contained. As for the quantity of cellulose acetate, it Is still more preferred that it is 10 thru/or 
30 mass %. The arbitrary additive agents mentioned later may be added in an organic solvent 
(main solvent). A solution can be prepared by stirring cellulose acetate and an organic solvent 



http://ww4.ipdI.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.ipd... 4/7/2011 



JP,2003-057415,A [DETALED DESCRIPTION] 



Page 17 of 35 



at ordinary temperature (0 thru/or 40 **). A high-concentration solution may be stirred under 
application of pressure and heating conditions. Cellulose acetate and an organic solvent are 
put into a pressurized container, and are sealed, and specifically, it stirs, heating to the 
temperature of the range which more than the boiling point in the ordinary temperature of a 
solvent and a solvent do not boil under application of pressure. Cooking temperature is usually 
not less than 40 **, is 60 thru/or 200 ** preferably, and is 80 thru/or 110 ** still more preferably. 

[0063]Each ingredient may be put into a container, after rough-mixing beforehand. It may 
supply to a container one by one, The container needs to be constituted so that it can stir. Inert 
gas, such as nitrogen gas, is poured in and a container can be pressurized. The rise of the 
steam pressure of the solvent by heating may be used. Or each ingredient may be added 
under a pressure after sealing a container. When heating, heating from the exterior of a 
container is preferred. For example, jacket type heating apparatus can be used. The whole 
container can also be heated by forming a plate heater in the exterior of a container, piping 
and circulating a liquid. It is preferred to provide stirring wings in the inside of a container, and 
to stir using this. Stirring wings have a preferred thing of the length which reaches near the wall 
of a container. It is preferred to provide extra jacket wings in it, in order to update the liquid 
membrane of the wall of a container in the end of stirring wings. Instruments, such as a 
pressure gauge and a thermometer, may be installed in a container. Each ingredient is 
dissolved into a solvent within a container. The prepared dope is cooled using a heat 
exchanger etc., after taking out from an after-cooling container or taking out. 
[0064]A solution can also be prepared with a cooling solution process. With a cooling solution 
process, making it dissolve can dissolve cellulose acetate also into a difficult organic solvent 
by the usual dissolving method. Even if it is a solvent which can dissolve cellulose acetate with 
the usual dissolving method, according to the cooling solution process, there is an effect that a 
promptly uniform solution is obtained. First in a cooling solution process, it adds gradually, 
agitating cellulose acetate in an organic solvent at a room temperature. As for the quantity of 
cellulose acetate, it is preferred in this mixture 10 thru/or to adjust 40 mass % So that it may be 
contained. As for the quantity of cellulose acetate, it is still more preferred that it is 10 thru/or 
30 mass %. The arbitrary additive agents mentioned later may be added in a mixture. 
[0065]Next, a mixture is cooled at -100 thru/or -10 ** (preferably -80 thru/or -10 **, still more 
preferably -50 thru/or -20 **, most preferably -50 thru/or -30 **). Cooling can be carried out in a 
dry ice methanol bath (-75 **) or a cooled diethylene-glycol solution (-30 thru/or -20 **), for 
example. If it cools in this way, a mixture of cellulose acetate and an organic solvent will be 
solidified. As for a cooling rate, it is preferred that it is [ 4 ** ] above by /, it is still more preferred 
that it is [ 8 ** I above by /, and it is most preferred that it is [ 1 2 ** ] above by /. Although a 
cooling rate is so preferred that it is quick, it is a maximum with a second theoretical in 10000 
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** /, and is a maximum with a second technical in 1000 ** /, and is a maximum with a second 
practical in 1 00 ** /. A cooling rate is the value which broke a difference of temperature when 
starting cooling, and final cooling temperature in time after starting cooling until it reaches final 
cooling temperature. 

[0066]lf this is warmed at 0 thru/or 200 ** (preferably 0 thru/or 150 **, still more preferably 0 
thru/or 120 **, most preferably 0 thru/or 50 **), cellulose acetate will dissolve into an organic 
solvent. Neglecting it in a room temperature may also stop temperature up, it may be under hot 
bath, and may be warmed, warming ■- as for speed, it is preferred that it is [ 4 ** ] above by /, it 
is still more preferred that it is [ 8 ** ] above by /, and it is most preferred that it is [ 12 ** ] above 
by /. warming ~ although speed is so preferred that it is quick, it is a maximum with a second 
theoretical in 10000 ** /, and is a maximum with a second technical in 1000 ** /, and is a 
maximum with a second practical in 100 ** /. warming ~ temperature in case speed starts 
warming, and final warming -- since warming is started for a difference with temperature -- final 
warming -■ it is the value broken in time until it reaches temperature. A uniform solution is 
obtained as mentioned above. When the dissolution is insufficient, operation of cooling and 
warming may be repeated. It can be judged whether the dissolution is enough only by 
observing appearance of a solution by viewing. 

[0067]ln a cooling solution process, in order to avoid moisture mixing by dew condensation at 
the time of cooling, it is desirable to use a well-closed container, cooling -■ warming ■- 
pressurizing in operation at the time of cooling -- warming - the time - decompressing -■ if ■- 
dissolving time -- it can be shortened . In order to carry out application of pressure and 
Bsion, it is desirable to use a pressure-resistant container. A solution of 20 mass % 



of-polymerization:299) into methyl acetate with a cooling solution process. According to the 
differential scanning calorimetry (DSC), a quasi phase transition point of a sol state and the gel 
state will exist in about 33 and it will be in the uniform gel state below at this temperature. 
Therefore, more than quasi phase transition temperature needs to act as Tamotsu of this 
solution at about [ gel phase transition-temperature plus 10 ** ] temperature preferably. 
However, this quasi phase transition temperature changes with acetylation degrees, viscosity 
average degrees of polymerization, solution concentration, and organic solvents to be used of 
cellulose acetate. 

[0068]From a prepared cellulose acetate solution (dope), a cellulose acetate film is 
manufactured by the solvent cast method. A dope is cast on a drum or a band, evaporates a 
solvent, and forms a film. As for a dope before flow casting, it is preferred to adjust 
concentration so that the amount of solid content may be 18 thru/or 35%. As for the surface of 
a drum or a band, it is preferred to make mirror-finished-surface-form voice. About flow casting 
and a drying method in the solvent cast method. A U.S. Pat. No. 2336310 item, said 2367603 
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No., said 2492078 No., Said 2492977 No., said 2492978 No., said 2607704 No., said 2739069 
No., Each gazette of each Description (said 2739070 No., British JP,640731,B, and the 
736892 No.), JP,45-4554,B, 49-5614, JP,60-176834,A, 60-203430, and 62-115035 has a 

description. As for a dope, it is preferred that skin temperature casts on a drum 10 ** or less or 
a band. After casting, it is preferred to guess a style 2 seconds or more and to dry. An obtained 
film can be stripped off from a drum or a band, it can dry by an elevated-temperature wind 
which changed temperature one by one to further 100 to 160 **, and a remains solvent can 
also be evaporated. The above method has a description in JP,H5-1 7844,8. According to this 
method, it is possible to strip off from flow casting and to shorten lime of until. In order to 
enforce this method, it is required for a dope to gel in a drum at the time of flow casting or skin 



[0069]lt can also film-ize by flow casting more than two-layer using a prepared cellulose reed 
rate solution (dope). In this case, it is preferred to produce a cellulose acylate flim by the 
solvent cast method. A dope is cast on a drum or a band, evaporates a solvent, and forms a 

film. As for a dope before flow casting, it is preferred to adjust concentration so that the amount 
of solid content may be 10 to 40%. As for the surface of a drum or a band, it is preferred to 
make mirror-finished-suriace-fomfi voice. 

[0070]When casting two or more cellulose reed rate liquid more than two-layer, it is possible to 
cast two or more cellulose reed rate solutions, A film may be produced making a solution 
containing a cellulose reed rate cast, respectively, and making it laminate from two or more 
flow casting mouths which kept and provided an interval in a direction of movement of a base 
material. For example, it can be adapted for JP,61-158414,A, JP,H1-122419,A, JP,H11- 
198285,A, etc. in a method of a description. It is possible to film-ize also by casting a cellulose 
reed rate solution from two flow casting mouths. For example, it can carry out by a method of a 
description, without JP,60-27562,B, JP,61-94724,A, JP,61-947245,A, JP,61-104813,A, JP,61- 
158413,A, and JP,H6-134933,A. A cellulose acylate film flow casting method which wraps a 
flow of a hyperviscous cellulose reed rate solution of a description in a cellulose reed rate 
solution of hypoviscosity to JP,56-162617,A, and extrudes simultaneously the quantity and a 
cellulose reed rate solution of hypoviscosity may be used. 
[0071]Or it is the method which it is possible for to produce a film, for example, is indicated 
more to JP,44-20235,B by performing second flow casting to the side which stripped off again 
the film molded into the base material with the first flow casting mouth using two flow casting 
mouths, and was in contact with the base material side. The same solution may be sufficient 
as the cellulose reed rate solution to cast, a different cellulose reed rate solution may be 
especially sufficient as it, and it is not limited. What is necessary is just to extrude the cellulose 
reed rate solution according to the function from each flow casting mouth, in order to give a 
function to two or more cellulose reed rate layers. Furthemnore, casting simultaneously other 
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Stratum functionale (for example, glue line, dye layer, antistatic layer, antihalation layer, and 
UV absorption layer, a polarizing layer, etc.) can also carry out a cellulose reed rate solution. 
[0072]ln monolayer liquid, in that case, in order to use required film thickness, it is required at 
high concentration to extrude a hyperviscous cellulose reed rate solution, and the stability of a 
cellulose reed rate solution is bad, and it is generated by the solid, and becomes BUTSU 
failure, or smoothness is poor, and it becomes a problem in many cases. By casting two or 
more cellulose reed rate solutions from a fiow casting mouth as this solution, It can extrude a 
hyperviscous solution on a base material simultaneously, and it can attain the reduction of 
drying load by using a thick cellulose reed rate solution, and smoothness not only can also 
produce the film of the surface state which improved and was excellent, but can raise the 
production speed of a film. 

[0073]ln a cellulose acetate film, in order to improve mechanical properties, or in order to 
improve a drying rate, a plasticizer can be added. Phosphoric ester or carboxylate is used as a 
plasticizer. Triphenyl phosphate (TPP) and tricresyl phosphate (TCP) are contained in the 
example of phosphoric ester. As carboxylate, phthalic ester and citrate are typical. Dimethyl 
phthalate (DMP), diethyl phthalate (DEP), dibutyl phthalate (DBP), dioctyl phthalate (DOP), 
diphenyl phthalate (DPP), and diethylhexyl phthalate (DEHP) are contained in the example of 
phthalic ester. 0-acetyl triethyl citrate (OACTE) and 0-acetyltributyl citrate (OACTB) are 
contained in the example of citrate. Butyl oleate, methyl ricinoleate acetyl, dibutyl sebacate, 
and various Irimeiic acid ester are contained in the example of other carboxylate. A phthalate 
ester plasticizer (DMP, DEP, DBP, DOP, DPP, DEHP) is used preferably. DEP and especially 
DPP are preferred. As for the addition of a plasticizer, it is preferred that it is 0.1 thru/or 25 
mass [ of the quantity of cellulose ester ] %, it is still more preferred that it is 1 thru/or 20 mass 
%, and it is most preferred that it is 3 thru/or 15 mass %. 
[0074]ln a cellulose acetate film, a deterioration prevention agent (an example, an antioxidant, 
a peroxide decomposition agent, radical inhibitor, a metal deactivator, an acid trapping agent, 
amine) may be added. About a deterioration prevention agent, each gazette of JP,H3- 
199201,A, 5-1907073, 5-194789, 5-271471, and 6-107854 has a description. As for an 
addition of a deterioration prevention agent, it is preferred that it is 0.01 thru/or 1 mass [ of a 
solution (dope) to prepare ] %, and it is still more preferred that it is 0.01 thru/or 0.2 mass %. 
An effect of a deterioration prevention agent is hardly accepted that an addition is less than 
0.01 mass %. If an addition exceeds 1 mass %, bleed out (oozing out) of a deterioration 
prevention agent to a film surface may be accepted. As an example of a desirable deterioration 
prevention agent, butylated hydroxytoluene (BHT) and tribenzylamine (TBA) can be mentioned 
especially. 

[0075][A surface treatment of a cellulose acetate film] As for a cellulose acetate film, it is 
preferred to perform a surface treatment. As the concrete method, corona discharge treatment. 
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glow discharge processing, flame treatment, acid treatment, alkali treatment, or UV irradiation 
treatment is mentioned. Providing an under coat is also preferably used for the JP,H7- 
333433,A Description lil(e a description. It is preferred that temperature of a cellulose acetate 
film of below Tg shall specifically be 150 ** or less in these processings from a viewpoint of 
holding the smoothness of a film. When using it as a transparent protective film of a polarizing 
plate, especially a thing for which acid treatment or alkali treatment, i.e., saponification 
processing to cellulose acetate, is carried out from an adhesive viewpoint with a polarization 
film is preferred. As for surface energy, it is preferred that they are 55 or more mN/m, and it is 
still more preferred that it is [ 60 or more mN/m ] 75 or less mN/m. 
[0076]Mereafter, alkali saponification treatment is concretely explained to an example. After a 
film surface is immersed in an alkali solution, it is preferred to be carried out in the cycle 
neutralized, rinsed and dried with an acidic solution. As an alkali solution, a pottasium 
hydroxide solution and a sodium hydroxide solution are mentioned, as for the nomial 
concentration of a hydroxyl ion, it is preferred that it is 0.1N thru/or 3,0N, and it is still more 
preferred that it is 0.5N thru/or 2.0N. Alkali solution temperature has a room temperature 
thru/or the preferred range of 90 **, and is still more preferred. [ of 40 ** thru/or 70 ** ] It is 
preferred to apply lye and to carry out alkali removal from a film surface by rinsing after 
saponification treatment from a viewpoint of productivity. From a wettable viewpoint, as a 
coating solvent, alcohols, such as IRA, n-butanol, methanol, and ethanol, are preferred, and 
adding water, propylene glycol, ethylene glycol, etc. as an auxiliary agent of alkali dissolution is 
used preferably. "The foundation of wetting and application" (1989.12.rear rise company 10 
issue) can be asked for solid surface energy like a description with an angle-of-contact 
method, a humid thermal process, and an adsorption process. In the case of the cellulose 
acetate film of this invention, it is preferred to use an angle-of-contact method. They are the 
tangent which surface energy trickled into the cellulose acetate film two sorts of solutions 
which are known, and specifically drew to droplet on the intersection of the surface of droplet, 
and a film surface, and an angle which a film surface makes. The angle of the direction 
containing droplet is defined as an angle of contact, and the surface energy of a film can be 
computed by calculation. 

[0077]A rod-like liquid crystal or a discotic liquid crystal may be sufficient as the liquid crystal 
compound used for <optical anisotropic layer [liquid crystallinity compound] which consists of 
liquid crystal compounds> this invention, and they also contain a polymer liquid crystal or low- 
molecular liquid crystal, and the thing for which a bridge is constructed over low-molecular 
liquid crystal and that stopped showing liquid crystallinity further. A discotic liquid crystal is the 
most preferred as a liquid crystallinity compound of this invention. 
[0078]As a desirable example of a rod-like liquid crystal, the thing of a description is raised to 
JP,2000-304932,A. As an example of the discotic liquid crystal of this invention, C. The report 
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of research of Destrade and others, Mol.Cryst.71 volume. The benzene derivative indicated to 
111 pages (1981), the report of research of C.Destrade and others, Mol.Cryst.122 volume, 141 
pages (1985), Physics left. A, 78 volumes. The torr KISEN derivative indicated to 82 pages 
(1990), the report of research of B.Kohne and others, Angew.Chem.96 volume, the 
cyclohexane derivative indicated to 70 pages (1984), and the report of research of J.M.Lehn 
and others, J. The report of research of Chem.Commun., 1794 pages (1985), J.Zhang and 
others, J.Am.Chem.Soc.116 volume, an aza crown system, a phenylacetylene system 
macroscopic cycle that are indicated to 2655 pages (1994), etc. can be mentioned. The above- 
mentioned discotic liquid crystal generally makes these the mother nucleus based on 
molecules, and the alkyi group of a straight chain, an alkoxy group, a substitution benzoyloxy 
group, etc. are the structures replaced in the shape of radiation as the straight chain, and it 
shows liquid crystallinity. However, if the molecule itself has optically uniaxial [ negative ] and it 
can give fixed orientation, it will not be limited to the above-mentioned description, having 
formed from the disc-like compound in this invention. The thing made eventually does not need 
to be said compound, for example, it has a basis to which said low molecule discotic liquid 
crystal reacts with heat, light, etc., and what polymerized or constructed the bridge, carried out 
polymer quantification by a reaction, and lost liquid crystallinity with heat, light, etc. as a result 
is contained. The desirable example of the above-mentioned discotic liquid crystal is indicated 
toJP,H8-50206,A. 

[0079]An optical anisotropic layer of this invention is a layer which has a negative double reflex 
which consists of a compound which has a discotheque structural unit. And it is preferred that 
a field of a discotheque structural unit inclines to a transparent substrate side, and an angle of 
a field of this discotheque structural unit and a transparent substrate side to make is changing 

to a depth direction of an optical anisotropic layer. 

[0080]Generally, an angle (angle of inclination) of a field of the above-mentioned discotheque 
structural unit is a depth direction of an optical anisotropic layer, and is increasing or 
decreasing with an increase in distance from the bottom of an optical anisotropic layer. As for 
the above-mentioned angle of inclination, increasing with an increase in distance is preferred. 
Intemnittent change etc. which include change including a continuous increase, continuous 
reduction, an intermittent increase, intermittent reduction, a continuous increase, and 
continuous reduction, an increase, and reduction as change of an angle of inclination can be 
mentioned. Intermittent change includes a field where an angle of inclination does not change 
in the middle of a thickness direction. Even if an angle of inclination includes a field not 
changing, increasing or decreasing as a whole is preferred. As for an angle of inclination, it is 
preferred that increasing as a whole changes continuously desirable especially. 
[0081]Generally a solution which dissolved a discotheque compound and other compounds in 
a solvent is applied on an orienting film, it dries, and, subsequently the above-mentioned 
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optical anisotropic layer is heated to discotheque nematic phase forming temperature, and is 
obtained by maintaining an oriented state (discotheque nematic phase) after that, and cooling. 
Or the above-mentioned optical anisotropic layers are a discotheque compound and other 
compounds (further), For example, a solution which dissolved a polymerization nature 
monomer and a photopolymerization initiator in a solvent is applied on an orienting film, it 
dries, after heating to discotheque nematic phase forming temperature subsequently, it 
polymerizes (exposure of UV light, etc.), and it is obtained by cooling further. As a discotheque 
nematic-liquid-crystal phase-solid-phase-transfer temperature of a discotic liquid crystal nature 
compound used for this invention, 70-300 ** is preferred and 70-170 ** is especially preferred. 
[0082]For example, the angle of inclination of the discotheque unit by the side of a base 
material can be adjusted, choosing the material of a discotheque compound or an orienting 
film generally, or when a rubbing treatment method chooses. The angle of inclination of the 
discotheque unit by the side of the surface (air side) can be adjusted by choosing other 
compounds (an example, a plasticizer, a surface-active agent, a polymerization nature 
monomer, and polymer) generally used with a discotheque compound or a discotheque 
compound. The grade of change of an angle of inclination can also be adjusted with the 
above-mentioned selection. 

[0083]As the above-mentioned plasticizer, a surface-active agent, and a polymerization nature 
monomer, it has a discotheque compound and compatibility, and unless it can give change of 
the angle of inclination of a liquid crystallinity discotheque compound or orientation is checked, 
any compounds can be used. In these, a polymerization nature monomer (compound which 
has an example, a vinyl group, a vinyloxy group, an acrylyl group, and a methactyloyi group) is 
preferred. Generally the above-mentioned compound is used to a discotheque compound in 
the quantity of 1 - 50 mass % (preferably five to 30 mass %). Polyfunctional acrylate is 
mentioned as an example of a desirable polymerization nature monomer. As for the number of 
functional groups, three or more organic functions are preferred, and its four or more organic 
functions are still more preferred. 6 organic-functions monomer is the most preferred. Dipenta 
ERISUTORITORU hexa acrylate is mentioned as a desirable example of 6 organic-functions 
monomer. It is also possible to mix and use the polyfunctional monomer from which these 
functional group numbers differ. 

[0084]Any polymer can be used, as long as it has a discotheque compound and compatibility 
and change of an angle of inclination can be given to a liquid crystallinity discotheque 
compound as the above-mentioned polymer. Cellulose ester can be mentioned as an example 
of polymer. As a desirable example of cellulose ester, cellulose acetate, cellulose acetate 
propionate, hydroxypropylcellulose, and cellulose acetate butylate can be mentioned. 
Generally the above-mentioned polymer is used to a discotheque compound in quantity of 0.1 
- 10 mass % (preferably 0.1 to 8 mass %, especially 0.1 to 5 mass %) so that orientation of a 
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liquid crystallinity discotheque compound may not be checked. It is preferred that it is the film 
which consists of a discotic liquid crystal formed in this invention on a cellulose acetate film, an 
orienting film provided on it, and an orienting film, and consists of polymer by which the bridge 
was constructed over an orienting film and by which njbbing treatment was carried out. 
[0085]A [orienting film] An orienting film of this invention is a layer which consists of two sorts 
of polymer over which the bridge was constructed. Even if at least one sort of polymer is 
polymer which can construct a bridge in itself, all of polymer over which a bridge is constructed 
by cross linking agent can be used. Whether by light, heat, PH change, etc., the above- 
mentioned orienting film is made to react between polymer, and forms what introduced a 
functional group into polymer or polymer which has a fijnctional group;. Or it can form by 
introducing bond groups originating in a cross linking agent, and constructing a bridge in 
between polymer between polymer, using a cross linking agent which is a high compound of 
labile. 

[0086]After such bridge construction applies coating liquid which usually contains a mixture of 
the above-mentioned polymer or polymer, and a cross linking agent on a transparent 
substrate, it is carried out by performing heating etc., but. Since what is necessary is just to be 
able to secure endurance in a stage of an end product, processing made to construct a bridge 
in which stage until it obtains the last optical compensating sheet after painting an orienting 
film on a transparent substrate may be performed. After considering the stacking tendency of a 
compound (optical anisotropic layer) which has the disc-like structure formed on an orienting 
film a compound which has disc-like stnjcture carries out orientation, it is also preferred to 
constnjct a bridge enough. Namely, when coating liquid containing a cross linking agent which 
can construct a bridge in polymer and this polymer on a transparent substrate is applied, after 
carrying out stoving (although bridge construction is generally perfomied) . When cooking 
temperature is low and it is heated by discotheque nematic phase forming temperature, bridge 
construction progresses further. Rubbing treatment is performed, an orienting film is formed, 
after applying coating liquid containing a compound which, subsequently to this orienting film 
top, has a disc-like structural unit and heating it more than discotheque nematic phase forming 
temperature, it cools and an optical anisotropic layer is formed. 
[0087]AII of polymer over which a bridge is constructed by polymer which can construct a 
bridge in itself, or cross linking agent can be used for polymer used for an orienting film of this 
invention. Of course, there is both also possible polymer. As an example of the above- 
mentioned polymer, polymethylmethacrylate, acrylic acid/methacrylic acid copolymer, Styrene / 
maleimide copolymer, polyvinyl alcohol, and denaturation polyvinyl alcohol. Poly (N- 
methylolacrylamide), styrene /vinyltoluene copolymer, Chlorosulfonated polyethylene, a 
nitrocellulose, polyvinyl chloride. Chlorinated polyolefins, polyester, polyimide, vinyl 
acetate/vinyl chloride copolymer, Compounds, such as polymer, such as ethylene/vinyl acetate 



http://ww4.ipdI.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 4/7/2011 



JP,2003-057415,A [DETALED DESCRIPTION] 



Page 25 of 35 



copolymer, carboxymethyl cellulose, polyethylene, polypropylene, and polycarbonate, and a 

silane coupling agent, can be mentioned. As an example of desirable polymer, poly (N- 

methylolacrylamide), It is water-soluble polymer, such as carboxymethyl cellulose, gelatin, poly 

BIRUARUKORU, and denaluration polyvinyl alcohol. Gelatin, poly BIRUARUKORU, and 

denaturation polyvinyl alcohol are still more preferred, and poly BIRUARUKORU and 

denaturation polyvinyl alcohol can be mentioned especially. 

[0088]ln the above-mentioned polymer, polyvinyl alcohol or denaturation polyvinyl alcohol is 

preferred, and it is most preferred to use together polyvinyl alcohol in which degrees of 

polymerization differ, or two l^inds of denaturation polyvinyl alcohol. As polyvinyl alcohol, it is a 

thing of 70 to 1 00% of a saponification degree, for example, generally is a thing of 80 to 1 00% 

of a saponification degree, and is a thing of 85 thru/or 95% of a saponification degree more 

preferably. As a degree of polymerization, that of 100-3000 also has a preferred range. What 

carried out copolymerization denaturation as denaturation polyvinyl alcohol (as a denaturation 

group) for example, COONa, Si(OX) ,, and N(CH,) , and CI, C., and H ..COO, SO,, Na, 
J 6 6 y ly 6 

O^^W^^, etc. are introduced - what denaturalized by chain transfer (as a denaturation group) 

For example, a denaturation thing of polyvinyl alcohol, such as what carried out denaturation 
by block polymerization (as a denaturation group, COOH, CONH^, COOR, CgH^, etc. are 

introduced, for example), in which COONa, SH, C^^Hjj, etc. are introduced can be mentioned. 

In these, it is un-denaturalizing of 80 to 100% of a saponification degree thru/or denaturation 
polyvinyl alcohol, and they are un-denaturalizing of 85 thru/or 95% of a saponification degree 
thru/or alkylthio denaturation polyvinyl alcohol more preferably. A synthesizing method of these 
denaturation polymer, visible-absorption-spectrum measurement, a deciding method of the 
introduction rate y, etc. have a description in JP,H8-338913,A in detail. 
[0089]Although the following can be mentioned as an example of a cross linking agent used 
with polymer, such as the above-mentioned polyvinyl alcohol, these are preferred when using 
together with the water-soluble above-mentioned polymer especially polyvinyl alcohol, and 
denaturation polyvinyl alcohol (the above-mentioned specific denaturation thing is also 
included). For example, aldehyde (an example, fomialdehyde, glyoxal, and glutaraldehyde). N- 
methylol compound (an example, a dimethylolurea, and methyloldimethylhydantoin), a 
compound (an example.) which acts by activating a dioxane derivative (an example, 2,3- 
dihydroxydioxane) and a carboxyl group Carbenium, 2-naphthalene sulfonate, 1 ,1-screw 
pyrrolidine 1-chloropyridinium, and 1-morpholino carbonyl 3- (sulfonate aminomethyl), an 
activity vinyl compound (an example, and 1, 3 and 5 - doria -- do yl- hexahydro s-triazine.) Bis 
(vinylsulfone)methane and N,N'-methylenebis [beta-(vinylsulfonyl) propionamide], an active 
halogen compound (an example, 2,4-dichloro-6-hydroxy-S-triazine), isoxazoles, dialdehyde 
starch, etc. can be raised. These can be independent, or can be combined and can be used. 
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When productivity is taken into consideration, use of the high aldehyde of labile and division 
glutaraldehyde is preferred. 

[0090]As a cross linking agent, there is no limitation in particular and an addition has the 
direction added mostly in an improvement tendency about moisture resistance. However, since 
it falls when the orientability as an orienting film adds to polymer in more than 50 mass %, 0.1 - 
20 mass % is preferred, and 0.5 ■ 15 mass % is especially preferred. The orienting film of this 
invention contains the cross linking agent which did not react to some extent, also after 
crosslinking reaction is completed, but as for the quantity of the cross linking agent, it is 
preferred in an orienting film that it is below 1 .0 mass %, and it is especially preferred that it is 
below 0.5 mass %. Sufficient endurance will not be obtained if the cross linking agent is 
contained in the quantity exceeding 1.0 mass in the orienting film. That is, when it is used for a 
liquid crystal display and neglected under long-term use or the atmosphere of high- 
humidity/temperature for a long period of time, RECHIKYU ration may occur. 
[0091]After applying the orienting film of this invention fundamentally on the above-mentioned 
polymer which is an orienting film formation material, and the transparent substrate containing 
a cross linking agent, can carry out stoving (making a bridge construct) of it, and it can be 
formed by carrying out rubbing treatment, and crosslinking reaction as mentioned above. After 
applying on a transparent substrate, it may carry out at arbitrary stages. And in using water- 
soluble polymer, such as the aforementioned polyvinyl alcohol, as an orienting film formation 
material, As for coating liquid, it is preferred to consider it as organic solvents, such as 
methanol with a defoaming operation, and the mixed solvent of water, and, as for the ratio, it is 
preferred that 0:100-99:1 are common as for watenmethanol, and it is 0:100-91 :9 in a mass 
ratio. Thereby, generating of a bubble is suppressed and the defect of the layer surface of an 
orienting film and also an optical anisotropic layer decreases remarkably. As a coating method, 
the spin coating method, the dip-coating method, the curtain coating method, an extrusion 
coating method, the BAKOTINGU method, and the E type applying method can be mentioned. 
The E type applying method is especially preferred. 0.1-10 micrometers of thickness are 
preferred. Stoving can be performed at 20 ** thru/or 110**. In order to make sufficient bridge 
construction form, 60 ** - 100 ** are preferred, and 80 ** - 100 ** are especially preferred. 
Drying time can be performed in 1 minute - 36 hours. It is for 5 minutes thru/or for 30 minutes 
preferably. It is preferred to set it as the optimal value for the cross linking agent to be used, 
also as for pM, when glutaraldehyde is used, it is pH 4.5-5.5 and especially 5 is preferred. 
[0092]An orienting film is provided on a transparent substrate or the above-mentioned 
undercoat. An orienting film can be obtained by carrying out rubbing treatment of the surface, 
after constructing a bridge in a polymer layer as mentioned above. An orienting film functions 
as specifying the orientation direction of a liquid crystallinity discotheque compound provided 
on it. 
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[0093]Said rubbing treatment can use the disposal method widely adopted as liquid-crystal- 
orientation down stream processing of LCD. That is, the method of obtaining orientation can be 
used by grinding the surface of an orienting film against a certain direction using paper, gauze, 
felt, rubber or nylon, polyester fiber, etc. It carries out by generally perfomfiing rubbing about 
several times using the cloth etc. which transplanted hair on the average in fiber with uniform 
length and thickness. 

[0094]a transparent substrate which paints optical anisotropic layer which consists of liquid 
crystal compounds> this transparent substrate ■- high ■- if it is a transmissivity plastic film, there 
will be no restriction in particular, but it is preferred to use the cellulose acetate which is a 
protective film of a polarizing plate. It may be optically biaxial also in 1 axiality optically. In 
order that itself may play an important role optically, the transparent substrate which paints an 
optical anisotropic layer is 0 thru/or 200 nm about Re retardation values of the transparent 
substrate of this invention, and it is preferred that Rth retardation values are adjusted by 70 
thru/or 400 nm. As for the Rth retardation values of a film, when using the optical anisotropy 
cellulose acetate film of two sheets for a liquid crystal display, it is preferred that it is 70 thru/or 
250 nm. As for the Rth retardation values of a film, when using the optical anisotropy cellulose 
acetate film of one sheet for a liquid crystal display, it is preferred that it is 1 50 thru/or 400 nm. 
As for the double refraction factor (deltan:nx-ny) of a cellulose acetate film, it is preferred that it 
is 0.00 thru/or 0.002. As for the double refraction factor {(nx+ny) /2-nz} of the thickness 
direction of a cellulose acetate film, it is preferred that it is 0.001 thru/or 0.04. Retardation 
values (Re) are computed according to a following formula. 
Among a retardation-values (Re) =(nx-ny)xd type, nx is a refractive index (maximum refractive 
index within a field) of the direction of a lagging axis within the field of a phase difference plate, 
and;ny is a refractive index of a direction vertical to the lagging axis within the field of a phase 
difference plate. 

/(II) Rth= " {" it (nx+ny) is a refractive index of the direction of a lagging axis in a film plane 
(direction firom which a refractive index serves as the maximum) at 2-nz} xd type (II). ny is a 
refractive index of the phase leading shaft orientations (direction from which a refractive index 
serves as the minimum) in a film plane, nz is a refractive index of the thickness direction of a 
film, d is the thickness of the film which sets a unit to nm. 
[0095][Polarizing plate] A polarizing plate consists of a protective film of two sheets arranged at 
a polarization film and its both sides. As one protective film, the light diffusing film of this 
invention and an antireflection film can be used. The usual cellulose acetate film may be used 
for the protective film of another side. Polarization films include an iodine system polarization 
film, and the color system polarization film and polyene system polarization film which use 
dichromatic dye. Generally an iodine system polarization film and a color system polarization 
film are manufactured using a polyvinyl alcohol system film. The transparent base material of a 
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light diffusing film, the lagging axis of a cellulose acetate film, and the transmission axis of a 
polarization film are arranged so that it may become parallel substantially. The productivity of 
the polarizing plate found that the moisture permeability of a protective film was important. The 
polarization film and the protective film are pasted together with drainage system adhesives, 
and this adhesives solvent is diffusing the inside of a protective film, and is dried. The more the 
moisture permeability of a protective film is high, the more the desiccation of productivity 
improves early, but if it becomes high too much, polarization ability will fall by the operating 
environment (under highly humid) of a liquid crystal display because moisture enters into a 
polarization film. The moisture permeability of a polarizing plate is determined by the thickness 
of a transparent base material and a polymer film (and polymerization nature liquid crystal 
compound), free volume, relative-degree-of-intimacy aquosity, etc. When using the light 
diffusing film of this invention, and an antireflection film as a protective film of a polarizing 
plate, as for moisture permeability, it is preferred that they are 100 thru/or lOOOg / m^, and 

24hrs, and it is still more preferred that they are 300 thru/or 700g / m^, and 24hrs. In film 
production, the thickness of a transparent base material can be adjusted with a lip flow, line 
speed or extension, and compression. Since moisture permeability changes with main 
materials to be used, it is possible to use the desirable range by thickness adjustment. In film 
production, the free volume of a transparent base material can be adjusted with drying 
temperature and time. Since moisture permeability changes also in this case with main 
materials to be used, it is possible to use the desirable range by free volume adjustment. The 
relative-degree-of-intimacy aquosity of a transparent base material can be adjusted with an 
additive agent. Moisture permeability becomes high by adding a hydrophilic additive agent in 
the above-mentioned free volume, and moisture permeability can be made low by adding a 
hydrophobic additive agent conversely. By controlling the above-mentioned moisture 



optical compensation ability for inexpensive high productivity. The polarizing plate which 
laminated the optical anisotropic layer which consists of the light diflusing film of this invention 
or an antireflection film, light polarizer, and a liquid crystallinity compound in this invention in 
this order is preferred. The optical anisotropic layer may be formed on the polymer film as a 
layer containing a disc-like compound (discotheque compound) or a rod-like liquid crystal 
compound. In this invention, it is preferred that a liquid crystallinity compound is a discotheque 
compound. As for an optical anisotropic layer, it is preferred to fbmn by carrying out orientation 
of the disc-like compound (or rod-like liquid crystal compound), and fixing the oriented state. 
Generally a disc-like compound has a big double refraction factor. There are various 
orientation forms in a disc-like compound. Therefore, it can be considered as the optical 
anisotropic layer which has an optical property which cannot be acquired in the conventional 
extension double refraction film by using a disc-like compound. About the optical anisotropic 
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layer using a disc-like compound, each Description of JP,H6-2141 16,A, a U.S. Pat. No. 
5583679 item, said 5646703 No., and West Gemian Patent Gazette 391 1620ANo. 1 has a 

description, 

[0096][Liquid crystal display] As for the light diffusing film of this invention, an antireflection 
film, or a polarizing plate, it is preferred for it to be used in favor of a liquid crystal display, and 
to use for the outermost layer of a display. TN, MVA, and the liquid crystal display of an OCB 
mode consist of two polarizing plates arranged at a liquid crystal cell and its both sides. The 
liquid crystal cell is supporting the liquid crystal between the electrode substrates of two 
sheets, In a liquid ciystal display, one optical anisotropic layer is arranged between a liquid 
crystal cell and one polarizing plate, or is arranged two sheets between a liquid crystal cell and 



[0097]As for a liquid crystal cell, it is prefen'ed that they are VA mode, an OCB mode, or a TN 
mode. In the liquid crystal cell in VA mode, the rod-like liquid crystallinity molecule is carrying 
out orientation vertically substantially at the time of impressing no voltage. 
[0098]the liquid crystal cell in VA mode ■- (1) - orientation of the rod-like liquid crystallinity 
molecule being vertically carried out substantially at the time of impressing no voltage, and. At 
the time of voltage impressing, horizontally substantially to the liquid crystal cell (JP,H2- 
1 76625,A description) in VA mode of the narrow sense which carries out orientation In 
addition, for (2) angle-of-visibility expansion, The liquid crystal cell (MVA mode) (SID97, Digest 
of tech, Papers(proceedings)28 (1997) 845 description) which multi-domains-ized VA mode, 
(3) Carry out perpendicular orientation of the rod-like liquid crystallinity molecule substantially 
at the time of impressing no voltage. It is twisted at the time of voltage impressing, and the 
liquid crystal cell (58 to proceedings 59 (1998) description of a Japanese liquid crystal debate) 
in a mode (n-ASM mode) and the liquid crystal cell (LCD International 98 announces) in (4) 
SURVAIVAL mode which carry out multi-domains orientation are contained. 
[0099]The liquid crystal cell of an OCB mode is a liquid crystal display using the liquid crystal 
cell in the bend orientation mode to which the orientation (symmetrically) of the rod-like liquid 
crystallinity molecule is made to carry out in the reverse direction substantially in the upper part 
and the lower part of a liquid crystal cell, and is indicated by each Description (a U.S. Pat. No. 
4583825 item and the 5410422 No.). Since the rod-like liquid crystallinity molecule is carrying 
out orientation symmetrically in the upper part and the lower part of the liquid crystal cell, as for 
the liquid crystal cell in bend orientation mode, it has a self-optical compensation function. 
Therefore, this liquid crystal mode is also called OCB (Optically Compensatory Bend) liquid 
crystal mode. There is an advantage that the liquid crystal display in bend orientation mode 



[0100]ln the liquid crystal cell of the TN mode, at the time of impressing no voltage, a rod-like 
liquid crystallinity molecule carries out level orientation substantially, and is twisting and 
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carrying out orientation to 60 thru/or 120 more degrees. Most liquid crystal cells as a color 
TFT-liquid-crystal display device of the TN mode are used, and much document has a 
description. 
[0101] 

[Working example]Hereafter, although this invention is explained with an embodiment, this 
invention is not limited to these. 

(Embodiment 1) The translucency resin which constitutes a light diffusion layer, Ultraviolet 
curing type resin (the product made from DESORAITO Z7526JSR, the refractive index 1 .51) to 
100 mass parts as translucency particles. Bridge construction styrene bead (Soken Chemical 
& Engineering SX130H and the particle diameter of 1 .3 micrometers) the refractive index 1 .61 
" 33 mass parts and a bridge construction styrene bead (Soken Chemical & Engineering 
SX350H.) What adjusted the particle diameter of 3,5 micrometers, and the refractive index 
1.61 so that 11 mass parts and these might be mixed and it might become 50% of solid 
content by methyl ethyl ketone/methyl isobutyl ketone (20/80 mass ratio). On a triacetyl 
cellulose film (the Fuji Photo Film Co., Ltd. make, TD-80U), The air-cooling metal halide lamp 
(product made from Eye Graphics) of 160 W/cm is used after a coating and solvent desiccation 
so that it may become 3.5 micrometers of dry membrane thickness, It irradiated with the 

ultraviolet rays of illumination 400mW/cm^ and dose 300 mJ/cm^, the coating layer was 
stiffened, and the light diffusing film (HKF-01) was produced. 
[0102]When Hayes (haze value) of HKF-01 was measured, it is 55% and became moderate 
Hayes. Surface roughness is 0.16 micrometer. 



(Evaluation of surface roughness and image clarity is carried out to the text by the method of a 
description.) Hereafter, it is the same. 

[0103](Embodiment 2) The translucency resin which constitutes a light diffusion layer, 
zirconium oxide dispersed matter content hard court coating liquid (DESORAITO KZ-7114A.) 
100 copies and translucency resin (Nippon Kayaku DPHA) for the product made from JSR 43 
mass parts, A hardening initiator (the Ciba-Geigy make, IRGACURE 184) And five mass parts. 
After mixing stirring these by exhaust air DISUPA and dissolving in methyl ethyl ketone / 
methyl-isobutyl-ketone (20/80 mass ratio) solution, the refractive index of spreading and the 
coat produced by carrying out ultraviolet curing was 1 .64. It is a polymethylmethacrylate 
system bead (Soken Chemical & Engineering MX150 and the particle diameter of 1 ,5 
micrometers) as translucency particles to this solution, the refi-active index 1,53 -■ 21 mass 
parts and a polymethylmethacrylate system bead (the Soken Chemical & Engineering make.) 
MX300 what adjusted the particle diameter of 3.0 micrometers, and the refractive index 1 ,53 
so that 8.5 mass parts and these might be mixed and it might become 53% of solid content by 
methyl ethyl ketone/methyl isobutyl ketone (10/90 mass ratio). On a triacetyl cellulose film (the 
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Fuji Photo Film Co, Ltd. mal(e, TD-80U), The air-cooling metal halide lamp (product made 
from Eye Graphics) of 1 60 W/cm is used after a coating and solvent desiccation so that it may 
become 4.0 micrometers of dry membrane thickness, It irradiated with the ultraviolet rays of 
illumination 400mW/cm^ and dose 300 mJ/cm^, the coating layer was stiffened, and the light 

diffusing film (HKF-02) was produced. 

[0104]When Hayes (haze value) of HKF-02 was measured, it is 63% and became moderate 
Hayes. Surface roughness is 0.15 micrometer. 



[0105](Preparation of the coating liquid for low refractive index layers) It is MEK-ST (the mean 
particle diameter of 10-20 nm) to 93 g of heat cross-linking fluorine-containing polymer (JN- 
7228, product made from JSR) of the refractive index 1.42, The methyl-ethyl-ketone (MEK) 
dispersed matter of the SiO^ sol of solids concentration 30 mass %, the product 8g made from 

Nissan Chemistry, and 100 g of methyl ethyl ketone were filtered with the filter made from 
polypropylene with the aperture of 1 micrometer after addition and stirring, and the coating 
liquid for low refractive index layers was prepared. 
[0106](Embodiment 3) On the light diflusion layer of HKF-01 , the bar coating machine was 
used and applied, heat bridge construction of the above-mentioned coating liquid for low 
refractive index layers was carried out for 10 minutes at 120 more ** after desiccation at 80 **, 
the 0.096-micrometer-thick low refractive index layer was fomfied, and the antireflection film 
(HKHB-01) was produced, 

[0107](Embodiment 4) On the light diffusion layer of HKF-02, the bar coating machine was 
used and applied, heat bridge construction of the above-mentioned coating liquid for low 
refractive index layers was carried out for 10 minutes at 120 more ** after desiccation at 80 **, 
the 0.096-micrometer-thick low refractive index layer was formed, and the antireflection film 
(HKHB-02) was produced. 

[0108](Comparative example 1) Translucency resin which constitutes a light diffusion layer. 
Ultraviolet curing type resin (a product made from DESORAITO Z7526JSR, the refractive 
index 1 .51) to 100 mass parts as translucency particles, a benzoguanamine 
melamineformaldehyde system bead (the NIPPON SHOKUBAI make.) particle diameter of 0.5 
micrometer, and the refractive index 1 .68 - 12 mass parts and a bridge construction styrone 
bead (Soken Chemical & Engineering SX350H.) What adjusted particle diameter of 3.5 
micrometers, and the refractive index 1 ,61 so that 1 1 mass parts and these might be mixed 
and it might become 50% of solid content with methyl ethyl ketone/acetone (40/60 mass ratio). 
On a triacetyl cellulose film (the Fuji Photo Film Co,, Ltd, make, TD-80U), An air-cooling metal 
halide lamp (product made from Eye Graphics) of 160 W/cm is used after a coating and 
solvent desiccation so that it may become 3.0 micrometers of dry membrane thickness, It 
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irradiated with ultraviolet rays of illumination/cm[ of 400 mW ] ^, and dose 300 mJ/cm^, a 
coating layer was stiffened, and a light diffusing film (HKF-H1) was produced, 
[0109]When Hayes (haze value) of HKF-H1 is measured, it is 50%, and surface roughness is 
0,35 micrometer although it became moderate Hayes. 
Image clarity was 12%, 

[01 10](Evaluation of an antireflection film) The following items were evaluated about an 
obtained light diffusing film. 

(1) In [ equip mirror reflectivity and the tint spectrophotometer V-550 (made by Jasco Corp.) 
with adapter ARV-474, and ] a 380-780-nm wavelength zone. The emitting angle-5 degree 
mirror reflectivity in 5 degrees of incidence angles was measured, the average reflectance of 
450-650 nm was computed, and acid resistibility was evaluated. 
[01 1 1](2) Hayes of the Hayes profitable **** film was measured using hazemeter MODEL 
1001 DP (made by Nippon Denshoku Industries Co,, Ltd.), The removed value showed Hayes 
of the transparent base material and the low refractive index layer itself, 
[0112](3) Pencil hardness evaluation of the description was performed to JIS K5400 as an 
index of pencil hardness evaluation damage resistance. After controlling the humidity of an 
antireflection film by the temperature of 25 **, and 60% of humidity RH for 2 hours, 1 kg of load 
estimated on the following standards using the pencil for an examination of 3H specified to JIS 
S6006. 

In evaluation of :0 n=5 to which a crack is not accepted at all in evaluation of n= 5, a crack is 1 
or two. : In evaluation of ** n=5, a crack is three or more. : x[01 13](4) As a contamination- 
resistant (fingerprint adhesion) index of the angle-of-contact measurement surface, afler 
controlling the humidity of an optical material by the temperature of 25 **, and 60% of humidity 
RH for 2 hours, the angle of contact over water was measured, 
[01 14](5) A dynamic friction coefficient estimated as an index of dynamic friction coefficient 
measurement surface slide nature, A dynamic friction coefficient used a value measured with 
HEIDON-14 dynamical-friction measuring apparatus in a 5 mmphi stainless steel ball, 100 g of 
load, and speed 60 cm/min, after controlling the humidity of a sample with 25 ** and 60% of 
relative humidity for 2 hours. 

2 

[0115](6) An unreserved fluorescent lamp (8000-cd/m ) without a louver was projected on an 
anti-dazzle property film which carried out anti-dazzle property evaluation creation, and the 
following standards estimated a grade of a Japanese quince of the reflected figure. 
An outline of a fluorescent lamp is not known at all, : 0 An outline of a fluorescent lamp is 
known slightly. : 0 An outline is discriminable although a fluorescent lamp is fading, : ** 
fluorescent lamp hardly fades. : x[01 16](7) A surface resistance value was measured with a 
circle electrode method about samples of all surface resistance values, and it checked that it 
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was 1x10 omega /more than**. 

[01 1 7](8) Vertical peel charge was measured for a vertical peel charge profitable **** film to 
TAC. A measuring method is as having indicated in the text. 
[0118](9) Garbage antisticking nature (protection-against-dust nature) 
The measurement film was stuck on the glass plate, after discharging electricity, ten round 
trips ground using TORESHI of Toray Industries, Inc., powder of styrene foam detailed after 
that was used as false garbage, the back film covered over the whole film was stood, the 
situation of fall of false garbage was observed, and the following four-step evaluation was 
performed. 

0 : false garbage almost falls altogether. 

0 : false garbage falls not less than 80%. 

**: False garbage falls not less than 50%. 

x: False garbage remains in the film surface not less than 50%. 

[01 19]The result of an embodiment and a comparative example is shown in Table 1 . The 

following things are clear from the result shown in Table 1. The result of the evaluation in 

which any light diffusing film of Embodiments 3 and 4 is excellent in anti-dazzle property and 

acid resistibility, and reflects film properties, such as pencil hardness (as for an embodiment, 

all are 0), fingerprint adhesion (an angle of contact is large and each embodiment is 0), and 

surface slide nature (a dynamic friction coefficient is small and each embodiment is 0), was 

also good. The embodiment was weak also about the tint. On the other hand, since the 

comparative example 1 did not have a low refractive index layer, sufficient acid resistibility was 

not obtained. 
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[0121]Next, the polarizing plate was created using the film of the above-mentioned 
embodiment, and evaluation with a liquid crystal display was carried out. 
[0122]lodine was made to stick to the polyvinyl alcohol film of which <production of visual 
recognition side polarizing plate SHB-01> extension was done, and the polarization film was 
produced. Saponification treatment was performed to HKHB-01, and using polyvinyl alcohol 
system adhesives, it stuck on one side of a polarization film so that the transparent substrate 
film (triacetyl cellulose) of HKHB-01 might become the polarization film side. Saponification 
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processing was perfomfied to optical compensation film WVSA12B (made by Fuji Photo Film) 
which has an optical anisotropic layer which consists of a liquid crystallinity compound, and 
using polyvinyl alcohol system adhesives, it stuck on the opposite hand so that film support 
might become the polarization film side. Thus, the visual recognition side polarizing plate 
(SHB-OI)was produced. 

[0123]lodine was made to stick to the polyvinyl alcohol film of which <production of visual 
recognition side polarizing plate SHB-02> extension was done, and the polarization film was 
produced. Saponification treatment was performed to HKHB-02, and using polyvinyl alcohol 
system adhesives, it stuck on one side of a polarization film so that the transparent substrate 
film (triacetyl cellulose) of HKHB-02 might become the polarization film side. Saponification 
processing was performed to optical compensation film WVSA12B (made by Fuji Photo Film) 
which has an optical anisotropic layer which consists of a liquid crystallinity compound, and 
using polyvinyl alcohol system adhesives, it stuck on the opposite hand so that film support 
might become the polarization film side. Thus, the visual recognition side polarizing plate 
(SHB-02)was produced. 

[0124]lodine was made to stick to the polyvinyl alcohol film of which <production of back light 
side polarizing plate BHB-01> extension was done, and the polarization film was produced. 
Saponification treatment was performed on the commercial triacetyl cellulose film (Fuji Photo 
Film FUJITAKKUTD80), and it stuck on one side of a polarization film using polyvinyl alcohol 
system adhesives. Saponification processing was performed to optical compensation film 
WVSA12B (made by Fuji Photo Film) which has an optical anisotropfo layer which consists of a 
liquid crystallinity compound, and using polyvinyl alcohol system adhesives, it stuck on the 
opposite hand so that a cellulose acetate film might become the polarization film side. Thus, 
the back light side polarizing plate (BHB-01) was produced. 
[0125](Embodiment 5) The polarizing plate of the couple provided in the liquid crystal display 
(6E-A3, product made from Sharp) which uses a TN liquid crystal cell was stuck instead of 
peel-off via the binder at the observer side so that an optical compensation film might become 
the liquid crystal cell side about a polarizing plate (SHB-01). The back light side polarizing 
plate (BHB-01) was stuck on the back light side via the binder so that an optical compensation 
film might become the liquid crystal cell side. The transmission axis of the polarizing plate by 
the side of an observer and the transmission axis of the polarizing plate by the side of a back 
light have been arranged so that it may become 0 mode. About the produced liquid crystal 
display, an angle of visibility and the tint change by intemfiediate color (L3) were measured in 
eight steps from a black display (LI) to a white display (L8) using measuring apparatus (EZ- 
Contrast 160D, product made by ELDIM). A result is shown in the 2nd table. 
[0126](Embodiment 6) The polarizing plate of the couple provided in the liquid crystal display 
(6E-A3, product made ft'om Sharp) which uses a TN liquid crystal cell was stuck instead of 
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peel-off via the binder at the obseiver side so that an optical compensation film might become 
the liquid crystal cell side about a polarizing plate (SHB-02). The back light side polarizing 
plate (BHB-01) was stuck on the back light side via the binder so that an optical compensation 
film might become the liquid crystal cell side. The transmission axis of the polarizing plate by 
the side of an observer and the transmission axis of the polarizing plate by the side of a back 
light have been arranged so that it may become 0 mode. About the produced liquid crystal 
display, an angle of visibility and the tint change by intermediate color (L3) were measured in 
eight steps from a black display (L1) to a white display (L8) using measuring apparatus (EZ- 
Contrast 160D, product made by ELDIM). A result is shown in the 2nd table. 
[0127](Comparative example 2) The polarizing plate (product LL-82-made from Sun Ritz 
12WNA) of peel-off and marketing to instead of of the polarizing plate of the couple provided in 
the liquid crystal display (6E-A3, product made from Sharp) which uses a TN liquid crystal cell 
was stuck. The transmission axis of the polarizing plate by the side of an observer and the 
transmission axis of the polarizing plate by the side of a back light have been arranged so that 
it may become 0 mode. About the produced liquid crystal display, an angle of visibility and the 
tint change by intermediate color (L3) were measured in eight steps from a black display (L1) 
to a white display (L8) using measuring apparatus (EZ-Contrast 160D, product made by 
ELDIM). A result is shown in the 2nd table. 
[0128] 
[Table 2] 
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[0129] 

[Effect of the lnvention]Thus, the view angle characteristic outstanding in the antireflection film 
of this invention, the polarizing plate, and the liquid crystal display is shown. 



[Translation done.] 
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* MHTirCC * 
INUIILtO 


according to claim 3 or 4, or the antireflection film according to claim 5 in a polarizing plate 

which pinched both sides of a polarizing layer with a protective film. 


JPO snd INPIT STB not nBspotisiHs for sny 


[Claim 7](a) Claim 1 or a light diffusing film given in 2, a light diffusing film manufactured with 


d8n[i896S csussd by ths us6 of this translstion. 


the manufacturing method according to claim 3 or 4 or the antireflection film according to claim 
5, (b) light polarizer, and a polarizing plate laminating an optical anisotropic layer which 


1 This document has been translated by computer. So the translation may not reflect the 


comprises (c) licjuid crystallinity compound in this order. 


original precisely. 


[Claim 8]The polarizing plate according to claim 7 in which said lic|uid crystallinity compound is 


2.**** shows the word which can not be translated. 


a discotheque compound. 


3.ln the drawings, any words are not translated. 


[Claim 9]A liquid crystal display using for the outermost layer of a display a polarizing plate 
given in the light diffusing film according to claim 1 or 2, a light scattering film manufactured 


CLAIMS 


with the manufacturing method according to claim 3 or 4, the antirefiection film according to 


claim 5, or Claims 6-8 any 1 clause. 


[\j\a\\\\\pi\ 

[fllflim 11A linht HiffiiQinn film rhflrflftpriypfi hv thits linht rliffiiQinn hvpr'ts hpinn nnt lp«!5! than 
[wiaiiM ijn iiyi 11 uiMUoiMU iiiMi ui icii ci^^icmlc/U uy li mo iilji il uiiiuoiui i iciyci o ucii i lui icoo li idi i 


[Translation done.] 


40% of a haze value in translucency resin and a light diffusing film which has at least one layer 


fif linht rliffiiftlfin lavorc lYintaininn trancliirDnry nartirb? anri imano riaritu hoinn '^0% thrii/nr 

Ul IL UIIIUOIUM laycIO UUI lldll IlllVj Hal lolUUtyl lUy [Jdl Ul^lco, a! lU II lldljt; l^ldl iiy UCII ly ou /O U IIU/UI 




QQ% nn a tranenaront haco material 
10 UN d 11 dl lojJalcl IL Vao^ llldLcl Idl. 




iriaim 91ThQ linht rliffiicinn film af>pnrflinn tn Haim 1 u/horoin ciirfapo rniinhnocc nf thic linht 

[wldllM 1 Mc liyill UIIIUolMy IIIMI dUL/UIUIIiy lU Udllll 1 , Wllclclll SUIIdUc lUU^IIIIcSo Ul IIII3 11^111 




Hifliicinn lauor ic n {\^ mifrnmotorthni/nrn 18 minmrnotor 
UIIIU9MI idyci 19 u.uj iiiiuuiiicici 11 IIU/UI u, 10 iiiiuuiiicici, 




tPloim Qlln 0 moniifoj^iirinn mathf^H Af q linht HifFiicinn film iii/hir>h nointc further q linht rliffiicinn 

[v^idiiii ojin a iiidnuTdOiuriny iiiciiiuu ut a iiyiii uinubiny tiiiii wiiion pdiiua Turuicr d iiyiu uiTTUaiun 




layer containing translucency resin and translucency particles at least on a transparent base 




maforial At ioQct Ano nr mnr*Q Unrlc nf Gnl\/nntc in n/hinh Q cnlwnnt nf thic linht HifFiicinn iQwor* 
llldttjlldl, Ml Kdsl Ollfj or IllUre KlllUi) 01 bOIVlJIUs III WllMl d SOIvclU 01 Ullb liyiU UlTTUSlOII idyct 




fY^atinn liniiiH Hiccnh/pc thic trancnarent hacp material A inaniifantiirinn methnrl nf a linht 
UUdLlliy IlljUlU UloSUIVco 11113 LIdllopdIclll Udoc llldlclldl, n llldllUldLLUIIIiy lllcLIIUU Ul d IILjIll 




diffusing film, wherein it comprises at least one or more kinds of solvents which do not dissolve 




thic trancnaront haco material anri thic linht rliffiicinn lavei" ic nnt lecc than AO^L nf a have 

LI Ho LIdl lopdlcl IL UdOC llldLclldl, dl lU LI 113 IIUI IL UIIIU3IUI 1 Idycl 13 1 lUL Ic33 LI Idl 1 ^U /O Ul a 1 Idle 




value and image clarity is 30% thiu/or 99%. 




[Claim 4]A manufacturing method of the light diffusing film according to claim 3, wherein this 




transparent base material is a cellulose acetate film and a solvent which does not dissolve this 




trancnarent hace material ic methv/l icnhiit\/l l^etnne 
Udllopdlclll Udoc llldlclldl l3 lllclliyi ISUUUiyi IvtilUllc. 




rPlaim '\1ln on Qntireflentinn film u/hinh hoc further q linht rliffiicinn lov/er nnntoininn trench inennv/ 
[lildllll OJIII dll dIUircTlcUIUII 1IIIII WIIIUI lido TUrillcr d liyiU UltlUblUII Idyct UUIIldllllliy UdllolUOcllOy 

resin and translucency particles at least, and has a low refractive index layer of at least one 

lawer nn it nn a trancnaront hace material An antireflentinn film u/heroin a ha7e ualiie nf thic 
Idycl Ull IL Ull a Lldll3|Jdlclll Udoc llldlclldl, nil dllLllcllcUIUII llllll, Wllclclll d lld^c VdlUc Ul 11 Ho 






light diffusion layer is not less than 40%, image clarity is 30% thru/or 99% and average value in 




a wavelength zone from 450 nm to 650 nm of mirror reflectivity in 5 times incidence of an 




antireflectionfilm is 2.5% or less. 




[Claim 6]A polarizing plate using for one side of a protective film the light diffusing film 




according to claim 1 or 2, a light scattering film manufactured with the manufacturing method 




http://www4ipdl.mpit.go.jp/cgi-bin/traii_web_cgi_ej|e?atw_u=http%3A%2F%2Fwww4.ipd... 4/7/2011 


http://ww4.ipdl.mpit.go.jp/cgi-biii/tran_web_cgi jjje?atw_u=http%3A%2F%2Fwww4.ipd... 4/7/20 1 1 



